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| The course of OIL 


"Oil Progress Week is a Fine Thing, But...” 
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Hardly an association meeting has been held during this fall season of 
many meetings that the Harris Bill has not come up for serious discussion. 
Rightly so, of course, because regulation of the gas industry under the 
Phillips Case decision poses a threat of government regulation to the petro- 
leum industry as a whole, as well as to all American industry. The dire 
need for passage of the Harris Bill also will be a part of deliberations by 
the American Petroleum Institute, which meets this month in San Francisco. 


From the thousands of words spoken by the many top petroleum men 
certain facts emerge: 


The first year of natural gas production under federal control has 
resulted in dwindling supplies. Dr. John W. Boatwright, economist for 
Standard Oil Company (Indiana), at the recent meeting in Dallas of the 
Texas Mid-Continent Oil and Gas Association, pointed to these proofs of 
failure: (1) New commitments of natural gas to interstate pine lines have 
edie’ sharply. (2) Fewer gas wells are being drilled. (3) Funds for 
natural gas development are drying up. 


In elaboration on point one he cited that in 1953 new gas reserves com- 
mitted to 11 large pipe lines was 6.4 trillion cubic feet. But in 1954, “the 
first year that the shadows of government control fell across the industry,” 
new commitments were only 2.3 trillion cubic feet. 


Another emerging fact, and this is a jarring note, is that the petroleum 
industry is poorly regarded in Washington lawmaking circles. The industry 
is looked upon by manv as some sort of opulent octopus seeking special 
favors. This kind of thinking resulted in the uncomfortably narrow margin 
by which the Harris Bill passed the House of Representatives. And with the 
Senate fight on the measure coming up next year the situation is really 
frightening. 


Why should the oil industry occupy such an unenviable position in a 
large part of the public's thinking? To put it in the words of one industry 
leader it is because we have not “represented ourselves adequately to the 
public and to governmental bodies.” Another says “Oil Progress Week is a 
fine thing, but...” and explains it should not stop there but should be a 
continuing thing every day of the year. The oil industry has and is doing 
many fine things. But too many people don't know about them. It is a 
matter of education of the right kind. 


Be OFrank H. Love 
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POOR JOE — SINCE HE SWITCHED AWAY 


FROM GENUINE CATERPILLAR PARTS, 
HE SURE MISSES A LOT // 




















Down time is no joke. Say it happens when a clutch facing 
or a brake lining wears out. 


If you replace with a Caterpillar-built part, here’s what 
you're sure of: a friction part that’s made of a material 
with high torque capacity but low friction loss, a long- 
wearing material that really resists glazing and chipping, a 
tough material that’s been through rugged tests in the 
laboratory. on the proving ground, and out on actual jobs. 
In short, you’re sure of Jess down time in the future. 





These are genuine CAT* brake linings. They're made of a specially 


If you replace with a substitute part—can you be sure of designed molded asbestos material. You can’t buy better anywhere. 


anything ? 


Better get genuine Caterpillar parts every time. Cc AT 3 a e 4 LA E * 
Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


*Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co 
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HIGHLIGHTS 
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Vice President Nixon’s lead- 
ership, in Eisenhower’s absence, will 
see little change in governmental oil 
policies. Nixon assured the industry 
earlier this year he would “do what he 
could” to secure passage of legislation 
freeing natural gas from government 
hands. It has been implied that Nixon 
will go along with any suggestion that 
ODM director Flemming might make 
concerning import control. 


wT e 


Petroleum may kave another 
energy source to compete with in the 
future — sun power. Bell Telephone is 
now converting solar energy to electri- 
city sufficient to power phones in an 
Americus, Georgia, test area. The sys- 
tem employs a solar cell to change sun 
rays to electrical power, which ener- 
gizes a low-voltage transistor system. In 
electronic equipment, the transistors 
are utilized in a carrier system whereby 
several conversations may be trans- 
mitted through one wire. 

x & * 

Learn-by-doing principle of 
education is being pushed to the fullest 
extent by Jersey Standard and its affili- 
ates through its interest and sponsorship 
in Junior Achievement, Inc. The busi- 
ness-supported organization for older 
teen-agers, operates 136 “business cen- 
ters” in 126 communities, all operated 
by the younger set. M. J. Rathbone, 
president of Jersey Standard, recently 
accepted national chairmanship of a 
campaign to raise $3,000,000. 


. 2 A& 


Second International Automa- 
tion Exposition, showing phenomenal 
growth, will demonstrate and give a 
lecture course on the amalog and digi- 
tal computers — or electronic brains 
— November 14-17 in Chicago. Sug- 
gesting wider applications of automa- 
tion to production processes in all in- 
dustries, the show will conduct three 
clinics on electronic computers, con- 
veyor and laboratory automation. 


_ a o- 


First Petroleum Congress, 
meeting in Santiago de Cuba, brought 
scientists, engineers and economists 
from over the world. More than 30 
papers were presented by authors in 
Australia, Canada, England, France, 
Holland, as well as those from the 
United States and Cuba. Working ses- 
sions included every subject from geo- 
physics to training of personnel. 


A-10 


eee 


Digest of News and Commen} 


Jake L. Hamon, Texas inde- 
pendent operator, is slated to be elected 
chairman of the board of directors of 
the American Petroleum Institute at 
its San Francisco convention next 
month. Hamon will be the first individ- 
ual independent oil operator to serve 
in this capacity, and will succeed P. C. 
Spencer, president of Sinclair Oil, for 
a two-year period. Hamon has no con- 
nections with any company, but op- 
erates in his own name, with head- 
quarters in Dallas, Texas. 


x *k * 


History of Jersey Standard, 
first volume, is expected to reach the 
public this month. The book, Pioneer- 
ing in Big Business, is said to be the 
first history of a large corporation to 
be written by a group of scholars with 
unrestricted access to its records. The 
800-page book is designed primarily as 
a reference work on the early years of 
the company’s existence. 


x *k * 


Christmas season just around 
the corner, The Texas Company is 
making a bid for its share of the gift 
traffic by offering certificates redeem- 
able at its service stations in exchange 
for Texaco products, service and/or 
accessories...” for miles of motoring 
pleasure.” The certificates are available 
in $5 and $10 denominations, The 
Texas Company reports. 


Miles 
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Mileage of highways constructed 
by states is shown on above graph. Com- 
bined bituminous roads have shot up from 
less than 4000 miles in 1930 to more than 
37,000 in 1952. Use of Portland cement 
concrete for state highways has gradually 
declined. Chart is by Asphalt Institute. 


Portland Cement 
LJ Concrete 


Commercial use of fluid coke, 
will be initiated soon as fuel to gener. 
ate electricity for the Public Service 
Electric and Gas Company, Newark. 
New Jersey. The firm has contracted 
for the total output of 170 tons per day 
of the fuel, which is produced at Esso 
Standard Oil Company’s refinery in 
Baltimore. More about this on E-12 


x *« *® 


Texas crude allowable for No- 
vember has been set at 3,236,051 bbl 
daily, an increase of 74,389 bbl per day 
over the current level. Greater flow was 
ordered despite the fact that the ma- 
jority of purchasers had recommended 
only a 15-day month. In Oklahoma, 
Conservation Director Massena Mur- 
ray has recommended a 10 per cent per 
well increase that would increase that 
state’s daily production to 575,000 bbl. 
Murray bases his request on the fact 
that gasoline stocks are down, crude 
stocks are down, imports have been 
slightly reduced and demand for pe- 
troleum products is increasing. 


x * * 

Pemex is to receive an annual 
income of about $5,000,000 from 
Mexican natural gas delivered into the 
proposed Texas Eastern Transmission 
Corporation line if the FPC approves 
the contract. Two-year negotiations 
between the two companies were com- 
pleted recently to deliver an_ initial 
quantity of 100,000,000 cu ft of gas 
daily to Texas Eastern for 20 years. 


xk k * 


Several purchasers have fol- 
lowed Carter Oil Company’s lead in re- 
storing higher prices for crude in the 
Illinois Basin. The price was hiked from 
$2.90 to $3 per barrel in the Louden 
and Mattoon pools of that state, effec- 
tive October 1. Some production from 
Indiana and Kentucky may be affected 
by the increase. 


x * * 

Physical assets of the oil in- 
dustry in the five western states has ex- 
ceeded $5% billions, reflecting the im- 
portance of oil in California, Arizona, 
Nevada, Oregon and Washington. Felix 
Chappellet, vice president of the West- 
ern Oil and Gas Association, has an- 
nounced persons employed in all phases 
of industry in that region, exclusive of 
supply personnel, now total 152,850, 
and received $751,548,000 in wages 
and salaries last year. 
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a SERVICE TO-THE CUSTOMER is the rule we live by at 
— _i Stewart & Stevenson Services . . . and SERVICE to us means far 
hag ' than simply selling normal replacement parts and taking care of 
sl your maintenance needs after engines are installed. 
ail SERVICE TO THE CUSTOMER starts at Stewart & Stevenson Services 
wiuie with an impartial, unbiased evaluation of the right kind of power for the 
enim job to be done. Some applications of power are best suited for Diesel 
snitiel operation . . . some to gasoline . . . some to gas/butane. That’s what our 
vf gas staff of engineers help you determine. We do not ‘slant’ our recommenda- 
ars. tions toward one type of power. When you deal with Stewart & Stevenson 
Services, you are assured the most economical, dependable engines 
for your job. 
fol- THE ENGINES and products handled by Stewart & Stevenson Services 
in re- are recognized leaders in their field. In addition to the manufacturer's 
n the warranty, Stewart & Stevenson assumes full responsibility for your job . . . 
‘from and we guarantee every installation to perform as specified. Stewart & 
yuden Stevenson maintains the largest stock of replacement parts . . . the largest 
effec- staff of trained industrial engine mechanics in the Nation ... and has a 
from backlog of experience gained through thousands of engine applications 
ected in practically every industry and under every operating condition. _ 
Let us talk to you about your power requirements. Call, wire or write “ 
the branch nearest you. 
iI in- * 
aS €X- : 
im STEWART & STEVENSON SERVICES, INC. 
va Main Office and Plant: 4516 Harrisburg Blvd., Houston 11, Texas. Phone Phone CA 5-5341 
Branches: Corpus Christi, Dallas, Lubbock, Wichita Falls, San Juan, Odessa. 
West: Representatives: San Antonio, Longview, Brownsville. 
iS al- Distributors of: General Motors Diesel Engines, Climax Blue Streak Engines, 
hases Chrysler Industrial and Marine Engines, Petter Diesel Engines. 
ve of Fabricators of: Electric Power Units, Electrical Control Equipment, Portable 
850, Pumping Units, Red Head Pumps. 
— “THE NATION’S LARGEST DISTRIBUTORS OF GM DIESEL ENGINES 
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Digest of News and Comment; 





Oil and gas pipe lines and 
petroleum storage are again eligible for 
fast tax write-offs being issued by the 
Office of Defense Mobilization. New 
1956 goals for expansion of basic refin- 
ing capacity has been set at 9,000,000 
bbl daily. Applications now on file for 
quick tax amortization will just about 
meet the 250,000 bbl per day increase, 
resulting in less chance of approval for 
write-offs on new projects. 


x * * 


“Oscar of Industry’’ trophies 
have been awarded White Eagle Oil 
Company and Continental Oil Com- 
pany for their superior presentation of 
annual reports, as judged by Financial 
World magazine. Runner-up in the in- 
dependent oil company group was 
Husky Oil Company; Frontier Refining 
Company placed third. Among the 
large companies, Creole Petroleum 
Corporation was second and Standard 
Oil Company (Ohio) ranked third. 


x * * 


Natural gas industry will con- 
tinue to grow only if “the industry is 
freed of government meddling,” ac- 
cording to Assistant Interior Secretary 
Wormseer. He predicted that gas growth 
would be at a rate less than in the past 
10 years, depending on the discovery 
and development of new reserves. 


xk * 


Arabian American Oil Com- 
pany spent $50,000,000 last year for 
supplies, freight and related expense to 
maintain its foreign operations. The 
company engaged over 21,000 em- 
ployees in Saudi Arabia, 65 per cent 
Arab, to produce 347,844,850 bbl of 
crude and refine 79,844,596 bbl of oil 
in the Middle East. 


x *k * 


Recruiting of technical gradu- 
ates, becoming a highly competitive 
business in itself, has reached an envi- 
able high standard of acceptability in 
the recent publication of a booklet 
called the “House of Many Rooms” 
by Esso Research and Engineering 
Company. The booklet, designed to in- 
terest prospective personnel, contains 
considerable information about the re- 
search operations of the company. 


~~ eS. * 


Transfer of Continental Oil 
Company’s executive offices from 
Ponca City, Oklahoma, to Houston, 
Texas has been completed. Culmina- 
tion of the 5-year move coincides with 
transfer of existing facilities from the 
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Sterling Building in Houston to the 
Texas National Bank Building, co- 
owned by the bank and Conoco. Last 
to move from Ponca City were 60 em- 
ployees of the company’s production 
and marketing departments. 


x @ 


Three atomic-powered elec- 
tric plants are planned for delivery in 
fuel-exporting and/or oil-deficient 
Latin-American countries. American 
and Foreign Power Company has an- 
nounced it will order the plants, each 
capable of producing 10,000 kw, from 
different American manufacturers. 
Plant locations have not been decided 
since arrangements must be made be- 
tween Latin and U. S. governments 
concerning the fissionable material gen- 
erating the reactors. 


x * * 


Carter Oil Company has given 
Oklahoma A and M College at Still- 
water 26 amplifiers, commonly used 
in finding oil-bearing formation, for 
use in storm and tornado detection. 
The equipment, formerly used in the 
company’s geophysical department, 
will pinpoint weather disturbances via 
low frequency electrical waves emitt.d 
by the storms. Most work on tornado 
tracking and prediction heretofore has 
been done by radar. 









ser i 
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Seas, 


Black oil consumption in Greg 
Britain the first half of this year is 23 
per cent higher than last, according to 
the London Economist. The, survey ip. 
dicated that British industry output this 
year was 6 per cent higher during the 
first half, using 700,000 tons more of 
fuel oil, gas oil and diesel oil. This rise 
reflects the extent to which industrial 
fuel consumers have been turning to 
oil to supply their fuel needs. Growth 
in demand for black oils has been s0 
large that British refineries have not 
been able to supply it, bringing in im- 
ports to fill the gap. 


x k * 


Pointing up the fact that 45 
per cent of state funds for public 
schools come from taxes paid by oil 
and gas producers, Texas Mid-Conti- 
nent Oil and Gas Association is dis- 
tributing folders in the form of “Oil 
Dollars.” The leaflet expresses the idea 
that the oil dollar is the basis of Texas 
economy. 

x wk 


Consumption of oil in the 
United States this year may exceed 
last year’s record by 8 per cent, accord- 
ing to several oil economists. Increase 
in the sale of gasoline, accounting for 
nearly one-half of the nation’s oil con- 
sumption, is largely responsible for the 
record. 





Gulf Oil Corporation’s new atomic laboratory will be the most powerful and 
varsatile radiation source in private industry. Located near Pittsburgh, Pennsylvania, the 
unit is scheduled for operation within about a year. It will be used to study all phases of 
petroleum production and refining. Concrete walls of the lab will be from 3 to 5 ft in 
thickness, protect against radiation, although it is so safe that insurance companies 


have classified the unit as non-hazardous. 
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Power Products engines 
now equipped with special design 








It’s no secret that dependable, 
smooth performing engines re- 
quire dependable, high quality 
components. That’s why Power 
Products engines, widely used on 
lawn mowers, chain saws, garden 
J AW: tractors and other applications, 

are now being equipped with new- 
type Bendix Flywheel Magnetos. 

These magnetos, specially designed for lightweight 
application, bring to Power Products engines many out- 
standing new advantages. In addition to an aircraft 
quality coil, this new magneto is equipped with a dust 
cover furnishing complete protection to the cam and 
breaker points from sawdust, dirt, grass clippings or 
other foreign matter. Then, too, a specially developed 
“TUMRON” cam boasts a satin finish minimizing wear 
and yet is porous enough to retain a permanent film of 
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oil on the surface. This, in conjunction with a new nylon 
material follower, provides longest life-breaker operation. 

Here is just one more example of Bendix’s ability to 
produce a magneto to fit a particular application. ‘That's 
why, like Power Products, it will pay you to bring your 
ignition requirements to Bendix—the most trusted name 
in ignition. 


Export Sales and Service: Bendix International Division, 205 East 42nd St., 
New York 17, N. Y. 
FACTORY BRANCH OFFICES: 
117 E. Providencia Avenue, Burbank, California e 512 West Avenue, Jenkintown, 
Pennsylvania e Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 
5906 North Port Washington Road, Milwaukee 17, Wisconsin « American Building, 
4S. Main St., Dayton 2, Ohio © 8401 Cedar Springs Road, Dallas 19, Texas 
Boeing Field, Seattle 8, Washington ¢ 1701 “K” Street, N. W., Washington 6, D. C. 
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Petroleum Profile 

















P. C. Spencer 


President, Sinclair Oil Corporation 


P. C. SPENCER, president of Sin- 
clair Oil Corporation and chairman of 
the board of American Petroleum In- 
stitute, brings to these positions the 
benefits of wide experience in both 
public life and the oil industry. His 
election to the most spotlighted posi- 
tion in the American oil industry was 
a recognition of outstanding service to 
the industry and of significant achieve- 
ments as head of America’s seventh 
largest oil company. 

Born in the little town of Jasper, 
New York on September 8, 1893, 
young Spencer’s career was directed 
toward the oil industry in 1903 when 
his parents (Ward and Kathleen Tal- 
madge Spencer) moved to Cody, 
Wyoming. Oil had been found in that 
state in 1898 and was to become an in- 
creasingly important factor in Wyom- 
ing life throughout the ensuing years. 

Spencer’s early life was spent on a 
ranch near Cody. Upon graduation 
from Cody High School in 1911, he 
went into newspaper work to earn 
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enough money to enter college. He was 
soon the state’s youngest editor, becom- 
ing city editor of the Cody Enterprise, 
at that time owned by William F. 
“Buffalo Bill” Cody. 

With his money earned, Spencer en- 
rolled at the University of Nebraska, 
where he was prominent in class room 
and campus life. He was graduated 
with a Bachelor of Laws in 1916. 

Upon graduation, he became secre- 
tary of the Lander, Wyoming Commer- 
cial Club, a chamber of commerce ac- 
tivity that gave him a wide acquaint- 
anceship throughout the state. After 
serving as a lieutenant of infantry in 
World War 1, he returned to Wyoming 
as secretary to the late U. S. Senator 
Francis E. Warren (R) of Wyoming 
and worked for Senator Warren in 
Washington, D. C. in 1919 and 1920. 

Spencer returned to Wyoming in 
1922 to become chairman of the Re- 
publican State Central Committee, a 
post he retained until 1928. 

His active entrance into the oil in- 


dustry, about which he had begun to 
learn as a Wyoming lawyer, came in 
1927 with his appointment as general 
counsel of the Producers and Refiner; 
Corporation, a Wyoming-founded jl 
company with crude oil production in 
the state and a refinery at Parco (now 
Sinclair), Wyoming. In 1934, this com- 
pany was acquired by Sinclair, and 
Spencer entered the legal department 
of Sinclair Oil Corporation in that year, 
transferring his office to New York. 

By 1946, he had been given the top 
egal post in the Sinclair organization 
— that of general counsel. Greater re- 
sponsibilities came a year later when 
he was named president of Sinclair Re- 
fining Company. As the manufacturing 
and marketing subsidiary of Sinclair 
Oil Corporation, it is the parent com- 
pany’s largest operating unit. He served 
a year as executive vice president of 
Sinclair Oil Corporation before being 
elected president in 1949 to succeed H 
F. Sinclair, who became chairman. 

Since succeeding to the presidency, 
Spencer has directed a multi-million 
dollar expansion of all company facili- 
ties, with particular emphasis on crude 
oil production and petroleum research. 
In 1951, he established the Sinclair 
Plan, under which the facilities of the 
new Sinclair research laboratories in 
Harvey, Illinois, were made available 
without charge to independent inven- 
tors for work in the fields of petroleum 
processes and products. 

Spencer’s industry-wide work began 
with his participation in the activities 
of the American Petroleum Industries 
Committee while a member of the Sin- 
clair legal department. In 1950, he was 
named to head the Committee on Pe- 
troleum Industry Transportation of the 
National Petroleum Council, a govern- 
ment advisory group made up of indus- 
try leaders. Following service for two 
years as vice president for Transporta- 
tion of API, he was elected chairman of 
the Institute for the years 1954 and 
1955, a post synonymous with chief 
representative of the U. S. oil industry. 

Spencer was married in 1921 to Miss 
Joan M. Maloney, of Boston, and has 
one daughter, Barbara Lee (Mrs. Wat- 
ren E. Rixon). 

His clubs include the American 
Yacht Club, Blind Brook Club, Scars- 
dale Golf Club, Links and the Univer- 
sity Club. He is a member of Chi Phi, 
Phi Delta Phi, and Sigma Delta Chi, 
the journalistic fraternity. He is also 
actively interested in and a director of 
the Boys’ Clubs of America, Inc 
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For the second time Institute 
members travel to the Golden 
Gate for convention — Last 
year 6477 registered, an all- 
time high but 


API’s 35th Annual Meeting May Be Record 


THE 35th Annual Meeting of Ameri- 
can Petroleum Institute may well be its 
largest yet. 

San Francisco, the glamor city of the 
Pacific Coast, certainly has something 
to do with it, and lack of hotel space 
has apparently only stiffened determi- 
nation to be there, November 14-17. 

The San Francisco meeting marks 
the second time the Institute has con- 
vened in this famed West Coast city. 
The last API annual meeting in San 
Francisco was in 1941, just a short 
time before Pearl Harbor plunged this 
nation into war. In 1950 the Institute 
also held an annual meeting in Califor- 
nia, that time in Los Angeles. 

It is impossible to estimate anti- 
cipated attendance, but it is almost 
sure to be an all-time high for West 
Coast meetings. Last year’s registration 
total in Chicago — traditional API an- 
nual-meeting site — was 6477, an all- 
time high. 


General Sessions Speakers 
Principal speakers for the two gen- 
cral sessions on Wednesday and Thurs- 
day mornings (November 16 and 17) 
include Governor Goodwin J. Knight. 
of California; Walter S. Hallanan. 
president of Plymouth Oil Company. 
Pittsburgh, and chairman of the Na- 
tional Petroleum Council; H. S. M. 
Burns, president of Shell Oil Company. 
New York; S. Clark Beise, president of 
the Bank of America, San Francisco: 
ind Frank M. Porter, president of the 


American Petroleum Institute. 

P. C. Spencer, president of Sinclair 
Oil Corporation, New York, and chair- 
man of the Institute’s Board of Direc- 
tors, will preside at the two general 
sessions. 


Other Speakers 

Among the many prominent oil men 
who will address various sessions dur- 
ing the four-day meeting are Lieutenant 
General James H. Doolittle, vice presi- 
dent of Shell Oil, New York; J. E. 
Buchanan, president of The Asphalt 
Institute, College Park, Maryland; R. 
L. Minckler, president of General Pe- 
troleum Corporation, Los Angeles; 
Reese H. Taylor, president of Union 
Oil Company of California, Los An- 
geles; T. S. Petersen, president of 
Standard Oil Company of California, 
San Francsico; Howard G. Vesper, vice 
president of Standard Oil Company of 
California; and W. R. Huber, public- 
relations director for Gulf Oil Corpora- 
tion, Pittsburgh, and 1955 national 
chairman of the Oil Industry Informa- 
tion Committee—which conducts the 
industry’s nation-wide public-relations 
program. 

Government representatives on the 
speakers list include Commissioner 
Owen Clarke, of the Interstate Com- 
merce Commission, Washington, D. C.; 
and John M. Peirce, director of finance 
for the state of California, Sacramento. 

Educators include Dr. J. E. Wallace 
Sterling, president of Stanford (Cali- 
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fornia) University; Dr. Howard P 
House and Dr. Aram Glorig, of the 
University of Southern California, Los 
Angeles; Robert D. Gray, professor of 
economics and industrial relations, 
California Institute of Technology, 
Pasadena; and J. Hugh Jackson, dean 
of the Graduate School of Business, 
Stanford University. 

Among the leaders of business and 
finance who will speak will be E. J 
Thomas, president of Goodyear Tire 
and Rubber Company; Lyon F. Terry, 
of The Chase Manhattan Bank, New 
York; and N. B. Guyol, a staff statisti- 
cian for the United Nations, New York 


Special Sessions 

One new feature of this year’s meet- 
ing will be a medical and health session 
This will be held on the opening day, 
under the sponsorship of the Institute’s 
Medical Advisory Committee. Topics 
to be discussed include industrial hy- 
giene in the petroleum industry, the 
noise problem, and “the aging, ailing 
truck driver.” 

On Tuesday (November 15) group 
sessions will be held by the Financial 
and Accounting Committee, the Ameri- 
can Petroleum Industries Committee, 
and the Division of Production. 

Wednesday’s program will see a gen 
eral session in the morning; and pro 
duction, lubrication, and petroleum 
statistics sessions in the afternoon. The 
final general session will be held Thurs- 
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Honorary API Directors Are the Grand Men of the Industry 


THE API has a select group it chooses to honor for their 
achievements in the industry and their faithful work in 
the Institute. These men—all great oil men—are the 
Honorary Directors—the Directors Emeritus—of the In- 


These men have 
worked not only for 
their companies but for 
the petroleum industry 
through API and other 
organizations. Here 
are 15 men chosen for 
API's “Hall of Fame”’ 


WILLIAM RUFUS BOYD, 
JR. from 1941 to 1949 was the 
ninth president of the Ameri- 
can Petroleum Institute. He 
joined the API staff in 1920, 
shortly after the Institute was 
organized. While he was presi- 
dent in 1941 he was also elected 
chairman of the Petroleum In- 
dustry Council for National De- 





fense which became the PIWC. 

Boyd was born in Texas at 
Fairfield and went to public 
schools there. He began his ca- 
reer early, first as a printer’s. 
devil, then at 16 acquiring a 
general merchandising store in 
Fairfield. Later he studied law 
under his father and at 19 was 
admitted to the Texas bar by 
special dispensation and became 
secretary to Congressman Scott 
Field. During his two years in 
Washington he studied law at 
George Washington University. 
He holds an honorary Doctor of 
Laws degree from Saint Bona- 
venture College. 


stitute. They have served and still serve their companies 
in top places and devote valuable time and effort to 


industry-wide organizations. 


They came up on many paths—drilling and refining, 





ROBERT HOUSE COLLEY 
has been treasurer, president and 
chairman of the board of The 
Atlantic Refining Company. He 
served as president from 1937 
to 1952. 

Colley was born in Bridge- 
port, Connecticut and attended 
Bryant and Stratton Business 
College in Providence, Rhode 
Island. In 1906 he became office 
manager of the Southwestern 
Oil Fields Company and re- 
mained as a director until 1917 
when he left to serve in the 
Army. After he returned from 
the war, he joined The Atlantic 
Refining Company in 1919. 





HARRY D. COLLIER wa; 
employed by Standard of Cali- 
fornia from 1903 until the pres- 
ent date. He rose from salesman 
through various positions until 
in 1940 he was elected president 
and served until 1945 when he 
became chairman. From 1949 
to 1951 he was a director and 
chairman of the finance com- 
mittee. Since then has been a 
director of the company. 

Born in San Francisco, Collier 
has spent most of his life there. 
Besides participation in API, 
Collier is a director of Western 
Oil and Gas Association and 
has a number of civic activities. 





OTTO D. DONNELL is one 
of the Donnell dynasty of The 
Ohio Oil Company. He suc- 
ceeded his father as president of 
the company in 1927 and in 
1948 was succeeded by his son, 
James C. Donnell II. One of 
the most active members in API, 
he has been a director, a mem- 
ber of the executive committee, 
and served as treasurer. He re- 
ceived the Gold Medal for Dis- 
tinguished Achievement in 1953. 

Donnell received an engineer- 
ing degree from Case Institute 
of Technology in 1906 and later 
this college awarded him the 
Doctor of Engineering degree. 


A-48 


J. FRANK DRAKE, former 
president, chairman of the board 
and chairman of the executive 
committee of the Gulf Oil Cor- 
poration, retired in April 1955 
from active service, but is still 
a member of Gulf’s board of di- 
rectors and its executive com- 
mittee. 

A New Englander, Drake was 
graduated by Dartmouth Col- 
lege in 1902. After World War 
I, he joined Gulf Oil in 1919. 

In 1949 he was decorated by 
the Government of France and 
made a Chevalier and later an 
Officer in the French National 
Order of the Legion of Honor. 


WIRT FRANKLIN, oil op- 
erator, teamed up with three 
friends to bring in the rich 
Healdton, Oklahoma, oil field 
in 1913. He is a partner in 
Franklin, Aston and Fair, Inc. 

Born in Missouri, Franklin 
attended law school at George 
Washington University and 
later practiced law at Ardmore. 

One of the leaders in organiz- 
ing Independent Petroleum As- 
sociation of America, he was its 
first president, serving for six 
years. He was director of API 
for 25 years and of Mid-Conti- 
nent Oil and Gas Association 
for more than 25 years. 
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ALEXANDER FRASER 
from 1933 until 1947 was presi- 
dent of one of Shell affiliates 
and from then until 1949 he was 
president of Shell Union Oil 
Corporation, the holding com- 
pany. When Shell Union ab- 
sorbed Shell Oil in 1949 and 
took its name, Fraser became 
chairman of the Executive Com- 
mittee. He has since retired. 

A native of Glasgow, Scot- 
land, he first worked in Scot- 
land’s shale oil and in 1910 went 
to Trinidad oil fields. 

He had experience in the Brit- 
ish Isles, in South America, and 
in the United States. 
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transportation and marketing. They have many talents 
and wide experience and they use them. 

Some of them have worked in big companies, others 
have organized their own firms. All of them have been 
intensely interested in leading the petroleum industry 
on a broad front with justice to each element and fair- 


HARRY T. KLEIN served 
The Texas Company from 1921 
when he became assistant gen- 
eral counsel until 1953 when 
he retired from active service 
as chairman of the executive 
committee. He has also been a 
vice president and president. 

Colonel Klein was graduated 
by the McDonald Institute of 
Cincinnati with an LL.B. degree. 
In World War I he was an officer 
of the French Legion of Honor 
and awarded the American Dis- 
tinguished Service Medal. He re- 
ceived the honorary Doctor of 
Commercial Science degree 
from New York University. 


JOHN M. LOVEJOY, former 
president of Seaboard Oil Com- 
pany of Delaware, is now a 
member of the executive com- 
mittee of the company. 

A native New Yorker, Love- 
joy was graduated by Columbia 
University’s School of Mines. 
He served in World War I be- 
fore joining the Amerada Pe- 
troleum Corporation. 

He was president of AIMME 
in 1936, is a director of IPAA, 
and was chairman of API public 
relations committee when the 
OIIC was initiated. He holds an 
honorary degree of Doctor of 
Science from Colby College. 





Ww. S. S. RODGERS retired 
as chairman of the board of The 
Texas Company in 1953. Pre- 
vious to that he had been presi- 
dent of the company from 1933 
to 1944. He is now a member of 
the board and executive com- 
mittee of Texaco. 

He has served as vice presi- 
dent for refining of API. 

Rodgers, an Ohioan, was grad- 
uated by Yale University in 
1907. He spent the next eight 
years in mining and oil opera- 
tions in the West until he joined 
The Texas Company in 1915 
Where he held various posts in 
the refining department. 
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JOHN R. SUMAN retired in 
1955 from his position as vice 
president of Standard Oil Com- 
pany (New Jersey). He played a 
major role in the organization 
and growth of Humble Oil and 
Refining Company, an affiliate 
of Jersey Standard. 

Born in Indiana, Suman at- 
tended the University of South- 
ern California and later went to 
the University of California for 
a B.S. degree in 1912. 

In 1943 he was honored with 
the AIMME Anthony F. Lucas 
Medal for achievements in im- 
proving the techniques and prac- 
tice of oil producing. 
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BAIRD H. MARKHAM 
served the API for many years. 
He was director of American 
Petroleum Industries Committee 
from 1933 through 1951. 

A Texan, Markham attended 
college at Texas Christian Uni- 
versity. From 1927 until 1933 
he was with Marland Oil Com- 
pany and later, following the 
merger of Marland with Conti- 
nental, was with Continental as 
controller and assistant to the 
president. 

Markham served as Adjutant 
General of Oklahoma and com- 
manded the Forty-Fifth Division 
of the National Guard. 





WALTER C. TEAGLE re- 
signed as chairman of Standard 
Oil Company (New Jersey) in 
1942 after a quarter of a cen- 
tury as chief executive officer of 
the largest U.S. oil company. He 
was a founder of API. 

Teagle’s first job after grad- 
uating from Cornell University 
in 1899 was with his father, 
John Teagle, in a Cleveland oil 
firm. He joined Jersey Standard 
in 1903 on the Export Commit- 
tee and was only 39 when he 
became president in 1917. 

In 1950 Teagle received the 
Institute’s Gold Medal for Dis- 
tinguished Achievement. 





API 
ness toward each division and the consuming public. 
They have served their country with wise and valu- 
able council in time of war. Some of them have been in 
the Armed Services and all of them have been on various 
national committees charged with working out wartime 
problems of petroleum economics and manpower. 





J. HOWARD PEW was presi 
dent of Sun Oil Company for 35 
years, until he retired in 1947 
He was one of the founders of 
American Petroleum Institute 

One of his many honors is the 
Gold Medal for Distinguished 
Achievement awarded by API 

Pew was born in Bradford 
Pennsylvania and educated in 
Grove City, Pennsylvania Col 
lege and Massachusetts Institute 
of Technology. He went wit! 
Sun as an engineer in the Mar 
cus Hook plant. 

He has been president of the 
board of trustees of Grove City 
College since 1931. 


L. S. WESCOAT, forme: 
president of the Pure Oil Com 
pany and now a member of the 
board and of the executive com 
mittee, has taken an active part 
in API work. He served as API 
treasurer and was chairman of 
the board of directors and of its 
executive committee from 1951 
to 1953. 

Wescoat is a native of New 
Jersey. After service in World 
War I, he joined the Fisher Body 
Corporation and was later vice 
president and general manage! 
of the Southwestern Gas and 
Electric Company. He 
Pure Oil in 1925. 


joined 
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J. W. Sinclair, manager of the 
automotive department, Union 
Oil Company of California, Los 
Angeles, will speak at the API 
Convention. Sinclair is a mem- 
ber of the central committee on 
highway transportation and a 
past chairman. His subject will 
be on the contribution of com- 
mittee work to industry welfare. 
He has been engaged in highway 
transportation in the petroleum 
industry since World War I— 
most of the time in California. 


A. B. Gorman, manager of 
the automotive division of Esso 
Standard Oil Company, will 
present a paper at the highway 
transportation committee meet- 
ing to be held at the Fairmont 
Hotel. His subject will be “Some 
Observations on Highway Trans- 
portation.” Gorman was in the 
Orient for Standard Oil Com- 
pany of New York and in 
1923, joined Standard of New 
Jersey. He is president of Pri- 
vate Truck Council of America. 


T. L. Lenzen, vice president 
of Standard Oil Company of 
California, San Francisco, will 
speak on “Responsibilities of 
International Oil Companies” at 
the production session in the 
Sheraton Palace Hotel. Lenzen 
joined Standard of California in 
1928. He is chairman of Iran 
California Oil Company, direc- 
tor of Bahrain Petroleum Com- 
pany, Ltd., California Texas Oil 
Company, Ltd., and Overseas 
Tankship Corporation. 


C. V. Roseberry is manager 
of commercial atomic power ac- 
tivities for Westinghouse Elec. 
tric Corporation, Pittsburgh. He 
will speak at the API produc. 
tion session on “An Appraisal of 
Atomic Power.” This will be 
held in the Sheraton Palace 
Hotel. Roseberry joined West- 
inghouse in 1934 and has held 
various positions. In 1955 he 
was sales manager of the elec- 
tric utility and transportation 
sales department. 





























day morning, bringing the 35th annual 
meeting to a close. 

The API Board of Directors will 
meet all day Tuesday, and again 
Wednesday afternoon. 

Upwards of 150 or more committee 
and subcommittee sessions will be held 
during the meeting. Some of these will 
get under way before the annual meet- 
ing opens officially on Monday, and 
will continue through Friday, No- 
vember 18. 


Registration and Information 

Throughout the annual meeting 
registration and information desks will 
be maintained at the four principal 
hotels. These will open Sunday after- 
noon, November 13. The Sheraton 
Palace will be “headquarters’ for the 
production group, whereas others gen- 
erally will follow these lines: market- 
ing and refining, St. Francis; transpor- 
tation, Fairmont; board of directors, 
Mark Hopkins. 


General Sessions 


General Session: 9:30 a.m., Wednesday, 
November 16, at Curran Theater. 
Presiding: P. C. Spencer, chairman, 
API board of directors; president, 
Sinclair Oil Corporation. 
Invocation: The Right Reverend Karl 
Morgan Block, Bishop of the Dio- 
cese of California. 
Report of Board of Councillors and 
election of directors. 
Remarks: Frank M. Porter, president, 
American Petroleum Institute. 
Address: Hon. Goodwin J. Knight, 
Governor of California. 
Address: Walter S. Hallanan, presi- 
dent, Plymouth Oil Company, 
Pittsburgh, Pennsylvania. 
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General Session: 9:30 a.m., Thursday. 
November 17, at Curran Theate: 
Presiding: P. C. Spencer. 

Invocation: Father John Connolly, 
Assistant Chancellor of the Arch- 
diocese of San Francisco. 

Address: H. S. M. Burns, president, 
Shell Oil Company. 

Address: S. Clark Beise, president, 
Bank of America, San Francisco 


Group Sessions 


Production Session: 2:00 p.m. Tuesday, 
at Sheraton Palace — Gold Ball 
Room. 


Presiding: Milan G. Arthur, Union Oil 
of California and Harold Denton, 
Sun Oil. 

Appraisal of Atomic Power. Carl V. 
Roseberry, Westinghouse Electric. 

Presentation of the API “Certificate 
of Appreciation.” By A. W. 
Thompson, vice president for pro- 
duction. 

Presentation to John R. Suman. By 
H. W. Ladd, Stanolind, on behalf 
of the Central Committee on 
Standardization of Oil - Field 
Equipment. 

Response and Address by Recipient. 
John R. Suman, Consultant, Hous- 
ton, Texas. 

Address: Reese H. Taylor. 


Production Session: 2:00 p.m., 
Wednesday, at Sheraton Palace — 
Gold Ball Room. 

Presiding: S. C. Oliphant, Tennessee 
Gas Transmission, and Earle Hel- 
lums, Gracey-Hellums Corp. 

Management Potential in the Market 
Place. O. C. Roehl, vice president, 
Keystone Custodian Funds, Inc. 

Responsibilities of International Oil 
Companies. T. L. Lenzen, Stand- 
ard of California. 

Production Technology and Recover- 
able Oil Reserves. T. V. Moore, 

Esso Research and Engineering. 
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Report of Division’s Nominating 
Committee. T. C. Stauffer, Sun Oil 
Company, chairman. 

Election of members ef the general 
committee of the Division of Pro- 
duction. 


Refining Session: 2:00 p.m., Monday, St. 
Francis — Colonial Room. 
Presiding: E. B. McConnell, vice presi- 
dent for Refining, API; vice presi- 
dent, Standard Oil (Ohio). 

Report of Division’s nominating 
committee. F. L. Craise, Standard 
of California, chairman. 

Election of members of the general 
committee of the Division of Re- 
fining. 

Address: Dr. J. E. Wallace Sterling, 
president, Stanford University. 

Address: Lieutenant General James 
H. Doolittle, vice president, Shell. 


Transportation Session: 2:00 p.m., Tues- 
day, Fairmont—Gold Ball Room. 
Presiding: Charles S. Jones, vice presi- 
dent for Transportation, API; pres- 

ident, Richfield Oil Corporation. 

Address: Robert D. Gray. professor 
of economics and industrial rela- 
tions, California Institute of Tech- 
nology. 

Presentation of “Certificates of Ap- 
preciation.” By Charles S. Jones. 

Address: Hon. Owen Clarke, Com- 
missioner, Interstate Commerce 
Commission, Washington, D. C. 

Report of Division’s nominating 
committee. Wendell N. Damonte, 
Sinclair Refining. 

Election of members of the general 
committee of the Division of 
Transportation. 

Address: Hon. Val Peterson, Federal 
Civil Defense Administrator. 
Washington, D. C. 

Chamber of Commerce of the United 
States Film in Color: “People, 

Products, and Progress—1975.” 












Lom 9 


—- => =P 


EE — el 






con idiccinlitclin St 


anager 
/er ac- 
Elec- 
th. He 
roduc- 
isal of 
ill be 
Palace 
West- 
3 held 
55 he 
elec- 
tation 


ating 
in Oil 


‘neral 
 Pro- 


Dresi- 
presi- 


ating 
\dard 


neral 
 Re- 


‘ling, 


umes 
hell. 


‘ues- 
OM. 
resi- 
res- 
n. 

Ssor 
ela- 
ech- 


Ap- 
nes. 
om- 
rce 


ing 
nte, 


oral 
of 


ral 
or. 


ted 
le, 














DIGEST of NEWS and COMMENT 


x * * 
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Navy Oil Search 

Navy Department recently disclosed 
that it has had a 5-man survey crew 
busy all summer on tiny San Nicolas 
Island, off the coast of Santa Barbara, 
California. The Navy’s Petroleum Re- 
serve Board announced that it is mak- 
ing an effort to prove or negate earlier 
geological reports that lonely San Nico- 
las may be the site of a great natural oil 


reserve. 
x *k * 


Texans Form CMC 


A group of Texas oil men have 
formed the Cullen Minerals Corpora- 
tion for the purpose of exploration and 
development of properties in the Mid- 
Continent area and in Cuba. President 
of CMC, Lucien Hugh Cullen of Hous- 
ton, has announced that the firm has 
acquired oil rights to approximately 
90,000 acres of land in the Province of 
Pinar Del Rio, Cuba. Development of 
this property will be carried on by a 
wholly-owned subsidiary of CMC, 
which has an option on a half interest 
in about 200,000 acres of additional 
Cuban property. The firm also has oil 
and gas operations in Zapata and Webb 
counties, Texas, and uranium proper- 
ties in Colorado. CMC headquarters 
are in San Antonio. 


xk * 


Heavy Crude in Demand 


Tide Water Associated Oil Company 
returned 102 wells in the Kern River 
field to production recently, boosting 
field output by about 2200 bbl per day, 
indicating a steadily increasing demand 
for heavy crude oil in California. The 
company plans to open another 500 
shut-in wells in the near future thus 
boosting total increase of heavy crude 
production of 4200 bbl per day. Tide 
Water also plans to drill an additional 
70-80 locations in the pioneer Kern 
River field, resuming a development 
program which was interrupted about 
two years ago by the slump in the heavy 
crude market. 


x‘ ® ®& 


Deep Penn Prospects 
Deeper drilling in the Northwestern 
Appalachian Basin of western Pennsyl- 
vania holds production possibilities 
for the area exceeding the prolific 
yields of the past 100 years, according 
to predictions made by several speakers 
at the Middle District Producers Asso- 
tiation annual session recently. E. H. 
Linn, chief geologist for Benedum- 


Exploration, Drilling, Producing 


Trees Oil Company, reasoned that new 
companies interested in drilling in the 
area were discouraged by tightly-held 
lease commitments, however. Outside 
operators would be forced to spend too 
much time and money to get together 
a large enough block to justify the ex- 
penditure, as most leases were held by 
shallow production. 

Likely untested formations are the 
Cambro-Ordovician group and the 
Silurian. Potential reservoir rocks in 
the Silurian consist of the Lockport 
Dolomite and Medina sandstone; the 
Cambro-Ordovician section produces 
in several other oil basins, Linn cited. 


x 


East Canada Activity 


Oil surveys on some 500,000 
acres of Prince Edward Island in East- 
ern Canada, will be launched within 
the next few months by Imperial Oil 
Limited. The license to proceed with 
the work has been issued by the provin- 
cial government which owns the min- 
eral rights. Imperial Oil is an affiliate of 
Jersey Standard. The first phase of ex- 
ploration will be to determine if there 
are underground rock structures that 
seem favorable for oil accumulation. 

This will be Imperial’s first explora- 
tion venture on Prince Edward Island. 
Previous efforts by other interests were 
unsuccessful. The deepest well ever 
drilled in Canada was an offshore hole 
in Hillsborough Bay near Charlotte- 
town. It was drilled to 14,686 feet and 
abandoned as a dry hole. The com- 
pany is hopeful that if any indications 
of oil-bearing rock are found they will 
be much shallower than the depth 
reached in the Hillsborough test. 


Pauley in Jordan 
Edwin W. Pauley, West Coast oil 
man, was in Amman, Jordan, October 
15 when an agreement granting him a 
concession to drill for oil in Jordan 
was signed. 
x k * 


Ohio Buys Kinney-Coasta! 

Ohio Oil Company will extend its 
holding in Wyoming and Nebraska 
through the acquisition of the Kinney- 
Coastal Oil Company, Denver, Colo- 
rado. An agreement, subject to ratifi- 
cation by Kinney-Coastal stockholders, 
will transfer to Ohio Oil all oil and gas 
properties, royalty interests and other 
assets. The Denver company has half 
interest in properties in Garland field, 
Wyoming (Ohio owns the other half), 
and has interests in the Grass Creek, 
Salt Creek and Pilot Butte fields in 
Wyoming, in Cheyenne County, Ne- 
braska, and royalty interests elsewhere 


xk k * 


Oklahoma Pollution Rule 


Oklahoma’s new pollution rule, 
adopted by the state legislature and put 
into effect recently, is being enforced 
from the beginning, according to Mas- 
sena Murray, state conservation direc- 
tor. His department is employing field 
personnel, game rangers of the Fish 
and Game Department, and field men 
of the Planning and Resources Board, 
to check flagrant violations. The new 
ruling gave oil operators not more than 
six months to stop contaminating fresh 
water with waste salt water. Included in 
the text were specific rules on drilling 
and completion of oil and gas wells, as 
related to pits and tanks, setting of sur 
face casing, etc. 
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AAODC Officers for 1956 pictured here include (front row) vice presidents D. B 
Ferguson, H. W. Davidson, M. M. Brantly, President E. Dale Mount, Executive Vice 
President Brad Mills, Vice President W. C. Fatjo. In the back row are vice presidents 
Earle C. Hellums, Ray A. Sing, and Jack Abernathy, Secretary-Treasurer W. L. Mc 


Clusky, and Vice President George Pappas. 
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| THIS SETTING TOOL 


saved the 

Oil Industry over 
4 years of rig time 
..-In One year 





















The Baker Wire Line Setting Tool, the “power 
package” that supplies the controlled force 
necessary Jo set Baker Bridge Plugs, Retainer 
Production Packers and Cement Retainers on 
wire line, brought dependable, time-saving wire 
iine bridge plug and packer service to the 
oil industry. 

This tool brought together (a) the estab- 
lished performance of Baker Bridge Plugs and 
Packers with (b) the highly efficient wire line 
service organizations, thus providing operators 
with a dependable source that saved the oil 
industry an estimated four years of rig time in 
one year. 























THESE WIRE LINE 
SERVICE COMPANIES 


RUN A BAKER BRIDGE PLUG, 

RETAINER PRODUCTION PACKER, 

OR CEMENT RETAINER ON WIRE LINE, 
EVERY FORTY MINUTES 

DAY AND NIGHT, AROUND THE CLOCK... 
AROUND THE WORLD. 


B-J Services, Inc. 

Bird Well Surveys, Inc. 

The Dia-Log Company 

Dowell Incorporated 

Flash Perforating Company 

Ford Alexander Corporation 
Huskey Guns, Inc. 

Lane-Wells Company 

McCullough Tool Company 
Perforating Guns-Atlas Corporation 
Petro-Tech Service Company 
Ram-Guns, Inc. 

Schlumberger Well Surveying Company 
Schlumberger Surenco, S. A. 
Schlumberger of Latin America, S. A. 
Schlumberger Overseas, S. A. 
Société de Prospection Electrique 
Trinidad Oilfield Service Limited 
United Oilwell Service, S. A. 
Welex Jet Services, Inc. 

The Western Company 


The combined trained personnel of these com- 
panies comprises a service organization with 
over 1,000 men in the field. Nearly 400 service 
locations ensure maximum availability of 
Baker Wire Line Bridge Plugs, Packers and 
Cement Retainers. 
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POZZOLAN ‘‘A”’ 


Ingredients for this new oil well cementing 
materia! are shown above. Pozzolan, a gray 
oowdery substance at left; hydrated lime, plus 
water and heat produce the solidified cement 
cube at right. These are not actual propor- 
tions. 








SET POZZOLAN 


P 444.163 


Offers solution to deep, ‘‘hot’’ wells... 


True Pozzolan Cement Developed for Oil Field Use 


J. E. Kastrop 


Editor, Exploration, Drilling and Producing 


A gray powdery substance called poz- 


zolan, when combined with hydrated 
lime, water and chemical activator, 
makes up the ingredients of a new and 
promising material for cementing wells 
where the static bottom-hole formation 
temperature exceeds 140 F. 

Developed by the Halliburton Re- 
search and Testing Laboratories, Dun- 
can, Oklahoma, this new material has 
been used successfully at this writing 
to cement casing in 11 wells. It con- 
tains no portland-type cement, and its 
setting time can be controlled even 
When static bottom-hole formation 
temperatures reach 350 F. It sets up 
into a hard, non-porous mass, which 
appears to be non-reactive to sulfate or 
brine waters. Laboratory tests indicate 
its compressive strength does not retro- 
gress with time in the presence of high 
temperatures, but instead, its compres- 
sive strength increases. 

Thickening time can be controlled to 
meet normal requirements for oil well 
cements from 6000 to 18,000 ft by use 
of chemical retarders. It can be formu- 
lated in field distribution plants to meet 
specific well requirements of both 
depth and temperature. Slurry weights 
will vary according to the specific grav- 
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New oil well cementing material contains no 
portland-type cement and can be tailored 
to fit a wide range of well conditions 


ity-and water requirements. In the field, 
it will mix from 13.5 to 14.4 lb per gal- 
lon and will have a waiting-on-cement- 
time comparable to other materials 
used under similar conditions. 

The use of pozzolan in oil well 
cementing is not new to the petroleum 
industry. It was first introduced in 1949 
as an additive. The first well in which a 
pozzolan-portland type mixture was 
used to cement casing was in Illinois in 
November, 1949. Since that time, thou- 
sands of wells have been cemented us- 
ing a pozzolan additive in portland- 
type cements. 

What Is Pozzolan? A pozzolanic ma- 
terial is a reactive siliceous compound 
which, in the presence of calcium 
hydroxide (lime) and moisture, exhibit 
cementitious characteristics. It is not 
new, by any means, for it is perhaps 
the oldest building material known. Its 
use dates back to the ancient Greeks 
and Romans. One of the earliest poz- 
zolans known was volcanic ash or tuffs 
found near Pozzouli, Italy, from which 
locality these materials got their name. 
Structures built by the Romans some 
2000 years ago were constructed with 
pozzolanic materials. 

In the U. S., pozzolanic materials 
have been used successfully in con- 
struction. Cement for the Los Angeles, 
California, aqueduct built in 1910-1912 
was interground with a slightly active 
volcanic ash. Pumicite was employed 


experimentally in two dams in Califor- 
nia in the twenties. The real use of 
pozzolans in this country started with 
the construction of the Bonneville dam 
in 1935. 

Where Do Pozzolans Come From? 
Early sources of pozzolans were from 
volcanic ash, and this is still one source 
today. Pozzolans can be made artifi- 
cially, mainly the products obtained by 
heat treatment of natural materials 
such as clays, shales and some siliceous 
rocks. Certain combustion by-products 
of natural materials also have been 
found to be pozzolanic in character 
One of the commercial sources of poz- 
zolan is the “sooty’ material called “fly 
ash” collected by electrical or mechani- 
cal precipitation from smoke stacks in 
large utility electric-power generating 
plants where powdered coal is burned 
Fig. 1 is a photomicrograph of a typical 
fly ash. Not all p@zzolans are ideally 
suited for oil well cementing, and a 
considerable amount of testing and 
evaluating was done prior to selecting 
those pozzolans that exhibited superior 
cementing characteristics. 

Chemical and Physical Properties. 
Although the chemical and physical 
properties of pozzolans used in oil well 
cementing may vary slightly due to 
their source, the following data are 
averages of several analyses and are in- 
dicative characteristics of a fly-ash 
material. 
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FIG. 1. This is what a pozzolan material called “fly ash’’ looks like under the micro- 
scope. In this photomicrograph, the dry fly ash has been magnified 250 times. 


Chemical Analysis 


Basic Reaction. While reactive silica 
is the principal constituent of all poz- 
zolans, most of them contain substan- 


























_.. Compound Per cent : asp i : , 
Silicon dioxide. . . 43.20 tial quantities of alumina and iron ox- 
Iron and aluminum oxides 42.96 ‘ a 
Calcium oxide ‘ 5.92 ide as the analysis above shows. The 
Magnesium oxide 1.0% . ae =e : = ae . 
Gulfer........... 170 principal reaction between pozzolans 
Carbon dioxide. 0.08 and lime may be written as follows: 
Loss on ignition 2.98 . : : 
Undetermined 2.21 Ca(OH), (lime) + SiO, (reactive 
iil la pape : sili = CaOSi0O. H,O. 
Physical Properties ca) ug > <. : 
rarer rin AOA ai : sate In addition to the hydrated calcium 
Specific gravity ; , 2.46 sii j a ated sil- 
Weight per cubic foot, absolute 153.00 Ib silicate (or possibly apna hydrated sil 
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to one sack (94 lb) cement 74.00 Ib i ae ? 
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TEMPERATURE F. AT WHICH SAMPLE WAS CURED 


FIG. 2. Three different curing times were made on the new pozzolan-lime cement to 
show the effect of temperature on compressive strength as measured according to API 


standard RP-10B 
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to say that the products formed are 
more complex in which the constituents 
of pozzolan other than silica are jp. 
volved. 

Though there are many unknowns 
concerning the chemistry of pozzolanic 
reaction with lime in the presence of 
moisture, it is certain that the rate of re. 
action with calcium hydroxide is de. 
pendent on the mineral composition. 
fineness of the pozzolan and the tem. 
perature. 

Prerequisites for Hardening. Labora- 
tory experiments showed that those 
pozzolans selected for oil field use 
would react with calcium hydroxide 
(lime) in the presence of water and 
would harden at room temperature if 
given enough time. It was found, how- 
ever, that heat would speed up the set- 
ting time, and the greater the heat up to 
certain limits, the quicker the setting 
time. 

Use of a Catalyst. Even though the 
pozzolan cement would set up in time 
to a hardened mass, it was not practical 
for oil field use (except in wells hav- 
ing relatively high static formation tem- 
peratures) due to the time element. 
After considerable research, a suitable 
chemical activator was found that 
would act as a catalyst in speeding up 
the reaction in those wells where the 
static bottom-hole temperature was not 
sufficient to bring about setting within 
a practical length of time. Even when 
using this chemical activator as de- 
veloped today, the static bottom-hole 
temperature minimum has been set at 
140 F and where 24-hr waiting-on- 
cement times are desired. This new poz- 
zolan-lime cement as it is developed for 
practical field use today is not intended 
for use in those wells where the static 
bottom-hole formation temperature is 
less than 140 F. 

Fig. 2 shows laboratory data from 
compressibility tests of this new pozzo- 
lan-lime cement. These data demon- 
strate graphically the effect of tempera- 
ture and setting time on compressive 
strength as measured by the API stand- 
ard RP-10B. Note that on the curve 
plotted for samples cured for one day, 
there is a very rapid increase in com- 
pressive strength with temperature. The 
greatest increase is noted between the 
temperatures of 140 and 160 F. Since 
this approaches the typical well situa- 
tion, it is easily understood why it is 
necessary that the formation tempera- 
ture be at least 140 F. When tempera- 
tures exceed 220 F as they would on 
deeper wells, a retarder may be added 
to slow down the setting time. This is 
essential in cementing deep wells where 
additional pumping time to displace 
the cement is necessary. Fig. 3 shows 
the thickening time for a pozzolan- 
lime cement under simulated well con- 
ditions at various depths as indicated. 
The cement could be used safely to 
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FIG. 3. Thickening time in hours and minutes for a pozzolan-lime cement with and 
without a retarder added. These are typical values. 














TABLE 1. Thickening time in hours and minutes for a pozzolan-lime cement with and 
without retarder added. These are typical values. 





Per cent retarder 6000 
ee 


5:00+- 

MRS hcotdiass acetate als : 5:00+ 
ENN sc cldnaiéSananahaeeauws helenae ; 5:00+- 
Circulating temperature F................ 113 
Static temperature F................-... : 170 


Simulated Depths 





* Tested according to API testing code RP IOB 











depths of 10,000 ft without adding a 
retarder. Under average well conditions 
at this depth, more than three hours 
thickening time is obtained before the 
cement slurry begins to set as measured 
according to API testing code RP-10B. 
At a simulated depth of 14,000 ft, 
thickening time is reduced to 1 hr, 12 
min. With only small amounts of re- 
tarder added, thickening time is nearly 
doubled at 14,000 ft. For example, the 
thickening time at 12,000 ft is in- 
creased to 4 hr, and to 2 hr. 45 min at 


5:00+ 3:30+ 1:59 1:12 
5:00+- 4:00+ 3:15 2:15 
5:00+ 4:00+4 4:00-+4 2:45 
125 144 172 206 
200 228 260 290 
14,000 ft. 


Deep, Hot Wells. For abnormally 
high temperature and unusually deep 
wells, such as those found along the 
Louisiana and South Texas Coast, lab- 
oratory tests indicate that these wells 
can be cemented satisfactorily with this 
new pozzolan-lime cement by varying 
the amount of retarder and omitting 
any activator chemical. Tests were con- 
ducted under 16,000 and 18,000-ft 
simulated well conditions according to 
API standard RP-10B. 


SLURRY WEIGHT 
POUNDS PER GALLON 


1 


1.10 1.20 1.30 1.40 
SLURRY VOLUME — CUBIC FEET PER SACK 














4.5 5.0 $.5 6.0 


WATER — GALLONS PER SACK 


FIG. 4. Amount of water to make a desired density for a pozzolan-lime cement can 
be determined from this chart. Slurry volumes are also indicated. These properties are 
based on a 74-Ib sack of pozzolan plus additives. 


THE PETROLEUM ENGINEER, November, 1955 





It was found in limited tests con- 
ducted to date that greater percentages 
of retarder will provide sufficient thick- 
ening time and strength for use in 16,- 
000-ft wells having circulating tem- 
peratures of 248 F, or at 18,000 ft and 
300 F circulating temperatures. 

Occasionally, it is necessary in these 
areas to use a slurry of higher density 
than is possible with normal cement 
slurries. Weighting materials have a 
tendency to accelerate the reaction and 
reduce thickening time. However, 17.5 
and 19.0 Ib per gallon slurries were 
mixed by adding weighting material 
and retarder to give thickening times in 
excess of 3 hr for conditions simulated 
at 16,000 ft. In one test where well con- 
ditions at 18,000 ft were simulated with 
a static bottom-hole formation tem- 
perature of 350 F and a circulating 
temperature of 300 F, a 19.0 Ib per 
gallon slurry was mixed to give a thick 
ening time of 2 hr and 6 min. 

Slurry Densities. Slurry weights vary 
slightly according to the specific gravity 
and amount of water used per sack of 
this new pozzolan-lime cement. The 
pozzolans themselves have a specific 
gravity, depending upon the source, of 
2.3 to 2.8, as compared to a gravity of 
3.1 to 3.2 for portland-type cements 
Since it is slightly less in specific grav- 
ity, the pozzolan-lime cements mix up 
into a slurry that is less in weight than 
that for conventional portland-type ce- 
ment slurries. 

Fig. 4 shows how much water to mix 
per 74-lb sack of pozzolan (plus addi- 
tives) to obtain the densities shown 
Without the benefit of weighting ma 
terials added, slurries from 13.5 to 14.4 
lb per gallon can be mixed for norma! 
operations. 

Displacement Pressures. Extensive 
laboratory tests have not been con- 
ducted at this time to determine the 
friction losses in various size pipes o! 
this new pozzolan-lime cement. Several 
field applications do indicate, how- 
ever, that it does offer some advantage 
in lowering friction losses due possibly 
to the spherical shapes of the individual! 
particles of the “fly ash” used in the 
cement mixture. For example, in one 
well in south central Oklahoma, mud 
circuiating pressure at a total depth of 
9656 ft was 950 psi. Mud weight was 
9.8 Ib per gallon and viscosity by Marsh 
funnel was 69 sec and 38 centipoise by 
the Stormer viscosimeter. Pressure re- 
quired to displace the pozzolan-lime 
cement was 800 psi, 150 psi less than 
mud circulating pressure. The cement 
slurry weighed 13.7 lb per gallon and 
had a viscosity of 15 poises, consider- 
ably more viscous than the mud in the 
hole. 

In another well in the same area 
where total depth was at 10,000 ft, mud 
circulating pressure was 750 psi. The 
mud weighed 9.8 Ib per gallon and had 
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Compressive Strength versus Curing Time 





of a 15 poise viscosity slurry of pozzolan-lime 
containing 0.3 per cent retarder at two tempera- 
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COMPRESSIVE STRENGTH—PSI—(Per API St'd RP-10B) 


FIG. 5. Relationship between compressive strength, curing time and curing temperature 
shows that the pozzolan-lime cement increases rapidly in compressive strength with 


temperature. 


a viscosity of 75 centipoise as measured 
by the Stormer viscosimeter. When the 
pozzolan-lime cement was displaced, 
only 500 psi displacement pressure was 
required. Weight of the cement slurry 
was 14.0 lb per gallon and its Stormer 
viscosity was 15 poises. In those cases 
where this pressure relationship has 
been observed, the pozzolan-lime ce- 
ment has required less displacement 
pressure than the pressure required to 
circulate the drilling mud. 

Fluid Loss. This new-type oil well 
cement does not possess inherent low 
water-loss characteristics and is quite 
similar in this respect to conventional 
portland-type cements. Under deep 
well conditions, low water-loss mate- 
rials may be added to reduce water loss, 
but these materials act as retarders on 
setting time, and therefore, must be 
considered in tailoring a cement for any 
specific well condition. If conditions 
are such that there is adequate bottom- 
hole formation temperature and if 
weighting materials are used, it may be 
that retarding setting time is desirable. 

Heat of Hydration. The chemical re- 
action that takes place when water is 
added to pozzolan and lime in the 
presence of an activator does not give 
off as much heat as that generated when 
portland-type cements set up. The heat 
of reaction for the pozzolan-lime mix- 
tures exceeds the formation tempera- 
ture by about 10 to 12 F. This is ap- 
proximately one-third the heat of reac- 
tion for conventional portland-type 
cements. Although curves on tempera- 
ture surveys run in wells cemented with 
the pozzolan-lime mixture are not as 
pronounced as those run in wells ce- 
mented with portland-type cements, the 
cement column behind the casing can 
be located. These surveys are run from 
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12-15 hr after the cement job (about 
the same as with conventional port- 
land-type cements) has been com- 
pleted. 

Free Lime Generated. One of the 
significant features of the new pozzo- 
lan-lime cements is the amount of free 
lime present after setting. In conven- 
tional portland-type cements, approxi- 
mately 12 to 15 per cent of free line is 
produced. In the pozzolan-lime ce- 
ments, there is very little free lime left 
in 24 hr. Since lime is one of the react- 
ing constituents, the amount used in the 
mixture is such that after seven days, 
there is no perceptible free lime left. 

The absence of free lime in the final 
hardened mass is an advantage. There 
does not appear to be any water soluble 
products remaining in the hardened 
material that would make the cement 
subject to leeching by sulfate or brine 
waters. The hardened pozzolan-lime ce- 
ment is, therefore, more impermeable 
long after it has set up. 

Considerable testing was made to 
arrive at the most desirable mixtures of 
pozzolan, lime and activator. By means 
of the x-ray diffractor, an analysis of 
the resulting cements was made. A mix- 
ture was selected such that no free lime 
remained after seven days, as de- 
termined by x-ray diffraction and stand- 
ard chemical analysis. 

Squeeze Cementing. This new pozzo- 
lan-lime cement has not been used to 
date in squeeze cementing operations. 
However, due to its desirable charac- 
teristics as a casing cementing material, 
there appears no reason why it will not 
function equally well in squeeze ce- 
menting applications. In one respect, it 
offers some desirable characteristics for 
squeeze operations. Since the setting 
time can be controlled, squeeze ce- 
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menting can be performed in high. 
temperature wells at a greater margin 
of safety as regards pumping time. 

Perforating. Field experience indi. 
cates that the new pozzolan-lime ce. 
ment has good perforating characteris. 
tics. Under average well conditions, jt 
may offer some advantage in perforat. 
ing since its compressive strength 12 hr 
after setting is slightly less than the 
compressive strength attained in the 
same length of time by portland-type 
cements. In deep wells where the static 
bottom-hole formation temperatures 
exceed 180 F, this new cement will at. 
tain ultimate compressive strength 
sooner than the portland-type cements, 
For all practical purposes, there seems 
to be little difference in perforating 
characteristics between the two ce. 
ments at this time. Further laboratory 
study will be needed to evaluate the 
new cement from this aspect. 

Drilling Out. In one recent well ce- 
mented with the new pozzolan-lime 
material, more than 100 ft of cement 
was left in the casing at the end of the 
job. This was done on purvose to de- 
termine how it would “drill out” as 
compared to conventional portland- 
type cement. Total depth of the well 
was about 9600 ft and the drilling rate 
in the cement was about 4 ft per minute 
after 19 hr woc time. This is compar- 
able to conventional portland-type ce- 
ment drilling out rates. 

What About Future Develooments? 
Extensive laboratory investigations car- 
ried out over a long period of time were 
required to place this new pozzolan- 
lime cement in the “practical” classi- 
fication. Test after test was made to in- 
sure its satisfactory use under field 
conditions. The chemical activator has 
made it practical in wells where the 
static formation temperature is 140 F 
and above. But, what about surface 
strings and shallow wells where tem- 
peratures do not exceed 140 F? At the 
present time, research is going in two 
directions. In one instance, tests and 
study are being conducted to make 
this new pozzolan-lime cement satisfac- 
tory for use in wells with less than 140 
F temperature. At the same time, fur- 
ther study is being conducted to im- 
prove its characteristics in cementing 
very deep and very “hot” wells with a 
greater margin of safety. Undoubtedly 
there will be further developments 
forthcoming on this material that will 
extend its usefulness as an over-all ce- 
menting material. 
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Joint venture of Zach Brooks Drilling Company, Everett Eaves, 
and Gulf Oil Company, the No. 1 Donovan is discovery well of the 
Citronelle field in north Mobile County, Alabama. 


Walter B. Jones 


te 

B EDLAM on a large scale” is about 
the best term to describe the frenzied 
activity accompanying the days follow- 
ing the initial drill stem test on Ala- 
bama’s Citronelle discovery well on 
August 16, 1955. 

In view of the fact that discovery was 
located on the outskirts of the town, 
and few lots under lease, the lease men 
had a field day, with hundreds of lots 
available. It was reported that a bonus 
of $600 per lot was paid for most 
leases. In fact, town lots were about the 
only available space left. One section 
of land (637 acres) several miles away 
went for a bonus of more than $350 
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Citronelle 
ALABAMA’S NEWEST OIL FIELD 


per acre. There were reports of bonus 
payments of $1000 and even $1500 per 
acre. On his second trip to the well, the 
author was accosted by a lease man and 
asked if he owned any land anywhere 
around. Anyone with unleased acreage 
was fair game. In a few hectic days, 
millions of dollars entered the pockets 
of landowners, as the program of 
“mopping up” spread over a radius of 
30 miles or more. 

History. In 1934 and 1935, the Geo- 
logical Survey of Alabama undertook a 
magnetometer reconnaissance of sev- 


1955 





P 111.17 





eral Southwest Alabama counties with 
the aid of Thomas W. Martin and the 
Alabama Power Company, the late 
Theodore Swann and Thad Holt, all of 
Birmingham; J. Brian Eby, Houston 
Texas, and the late Bibb Graves, gover- 
nor of Alabama. Many anomalies of 
various sizes and shapes were mapped. 
Readings were taken at about one-mile 
intervals. The results were published as 
Bulletin 43 of the Geological Survey 
It is now out of print and a document 
of historical interest mostly. It did, 
however, increase interest in the area, 
and several wells were drilled, most of 
them less than 5000 ft deep. It is in- 
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Above is detailed map of ownership-lease in the Citronelle area. It is three miles square. The map below spots it in the state. 


teresting to note that the Citronelle dis- 
covery is in a small “low” surrounded 
by three “highs.” Since then, all types 
of geophysical equipment have been 
used in the area, supplemented by sur- 
face geology, stratigraphic tests and 
careful study of cores and cuttings from 
all holes. One shallow salt dome was 
ferreted out by Gulf Oil Company at 
McIntosh, Washington County (422 ft 
to top of salt). Although salt beds 
have been found in several deep tests, 
it seems strange that no other salt dome 
has been reported. The summation of 
recent studies is a series of two or three 
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dozen anomalies like that at Citronelle. 

Prior Drilling. Several wells have 
been drilled in the immediate area, two 
of which are thought to be over or near 
the reservoir. One is the Smith County 
Oil Company’s No. 1 Means B. Odom 
et al in the SE'%4 of the SE'%4 of Sec 
tion 24, T 2 N, R 3 W, nearly one mile 
northeast of discovery (see map). The 
No. 1 Means B. Odom was drilled to 
depth of 7536 ft and completed July 
26, 1950. The other was E. B. Sulli- 
van’s No. 1 Q. U. Thompson in the 
SE'4 of the NE of Section 31, T2N. 
R 2 W, about two miles southeast o! 
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THE INDUSTRY’S LARGEST PRODUCING FACILITIES ~ 











Stretching to all corners of North America, Magcobar production 
facilities have expanded year after year to provide the oil 
industry with an abundant source of drilling mud materials for 
the present and the future. To accomplish this steady production 
progress, Magcobar has reinvested a far greater 
percentage of its income in additional production facilities for 
the oil industry than any other mud company. The scope of 
Magcobar plants is shown in this composite drawing. — 
All these resources are provided for oil operators 
so that wherever they drill, whenever they drill, 
they may be assured of the same high 
quality product. Look for the Magcobar 
Dealer sign when you need mud. 
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discovery. The depth was 9008 ft and 
was completed January 31, 1948. 
Whether or not these wells will or can 
be deepened remains to be seen. A per- 
mit to Lamar Hunt to deepen the No. 
1 Mohile School Board, NE% of SE% 
of Section 16, T 1 N, R 3 W, has 
just been granted. The well was first 
drilled to 9100 ft and was abandoned 
June 26, 1948. Proposed depth is 
12,000 ft. 

Drilling. Shortly after discovery a 
permit was granted Trans-Texas Drill- 
ing Company to drill the No. 1 Lam- 
bert in NE% of NW'4 of Section 29, 
T 2 N, R 2 W. Proposed depth is 11,- 
500 ft. No. 1 Lambert was spudded 
September 27, 1955. 

New Permit. In addition to the per- 
mit to deepen, given above, a permit 
has just been issued to Gulf Oil Com- 
pany for its No. 1 Citronelle Unit No. 
1,SW% of SW% of Section 25, T 2 N, 
R 3 W. This is a step-out south of dis- 
covery and is slated to go to 12,000 ft. 

Discovery. The No. 1 Donovan, 
SW'% of NW% of Section 25, T 2 N, 
R 3 W, is a joint venture of Zach 
Brooks Drilling Company, Everett 
Eaves and Gulf Oil Company. The well 
was spudded in July 12, 1955 and 
drilled to total depth August 16, 1955. 
Slight shows were reported at 7512 ft 
and 10,581 ft. A strong gas show was 
encountered at 10,618 to 10,628 ft, 















































section. At 10,644 ft, an excellent show 
of oil and gas was observed in a thick- 
ness of about 6 ft. Additional shows oc- 
curred from 10,734 to 10,746 ft and 
10,854 to 10,869 ft. The formations 
penetrated were mostly sand and shale, 
with occasional lime. 

The main upper sand (Rodessa) was 
encountered at 10,874 ft and con- 
tinued to 10,888 ft. Porosity is excel- 
lent. The sand had occasional sandy 
shale breaks. Another good zone was 
cut at 10,944 to 10,955 ft. Porosity is 
not as good as the zone just above. The 
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with some oil in the lower part of the. 


next shows were between 11,048 and 
11,056 ft, in a tight sand. Another 
production zone of about 16 ft of oil 
sand was cut from 11,086 to 11,113 ft, 
with some shale breaks and tight spots 
in the lower part of the section. 

First water was encountered at 11,- 
175 to 11,185 ft and another at 11,213 
to 11,232 ft. There was a 3-ft oil sand 
in between, top at 11,197. Below the 
water, a 20-ft shale section was cut, and 
then alternating sand and shale beds to 
the next oil from 11,276 to 11,292 ft, 
13 ft of permeable sand. There fol- 
lowed a section of shale, sandy shale 
and lime to the top of the Bailey Sand, 
topped at 11,384 ft and bottomed at 
11,463 ft. About 34 ft of the Bailey 
section showed enough porosity for 
production. Below a 15-ft shale section, 
water was again present although there 
were a few oil shows in thin stringers 
of tight sandy shale. 

In all, some 175 ft of oil sands were 





















Two Texas oil men, who climbed 
from roustabout and clerk apprentice- 
ships to become prominent industry 
figures, received the Texas Mid-Conti- 
nent Oil & Gas Association’s Dis- 
tinguished Service Awards for 1955. 

They are J. Ed Warren of New 
York and Midland, vice president, First 
National City Bank of New York, and 
Sam M. Gladney, Dallas, general man- 
ager of Sun Oil Company’s Southwest 
production division. 

The awards are given each year to 
an independent producer and a major 
company official for outstanding serv- 
ice to the oil and gas industry. 

Warren, 55, has been called on num- 
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Texas Oilmen Receive Awards 


erous times to provide leadership for 
industry organizations and has served 
in both administrative and advisory 
capacities to the federal government on 
oil and gas matters. 

In 1947 Warren was elected presi- 
dent of the American Association of 
Oilwell Drilling Contractors. Three 
years later he began the first of his two 
terms as president of the Independent 
Petroleum Association of America. 

Gladney, 57, was made an assistant 
secretary of Sun Oil Company in April 
1951, and a month later was named 
general manager of the Southwest 
production division with headquarters 
in Dallas, Texas. 
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cut in the Rodessa-Bailey section 
(Lower Cretaceous), with the upper 
sand carrying the better permeability 
and thus the better chance for produc. 
tion. 

Drill Stem Test. On August 16, the 
well was set up for a drill stem test on 
the upper sand from 10,872 to 10,923 
ft. Water cushion was 3070 ft. The too] 
was open for about 5 min of the 8-min 
test. There were no “bubbles in the 
bucket,” so it was thought that the test 
was a failure. In pulling the pipe, ab- 
sorbed gas overcame the reduced water 
column and oil sprayed all over the 
area, thus setting off the “rat race.” 
The test recovered 2000 ft of oil and 
180 ft of oil and gas cut mud. 

Production Tests. After weeks of 
perforating, squeeze jobs and testing, it 
is apparent that both the Rodessa and 
Bailey sands will be productive. All of 
the thicker sands with any appreciable 
porosity were tested. Mud acid was 
used to clear up sand sections when 
necessary. 

Bailey Sand. Final perforations were 
made at 11,275 to 11,288 ft; 11,378 to 
11,384 ft, and 11,399 to 11,414 ft. 
Flowing test ran 80 bbl per day — sub- 
sequent swabbing increased recovery to 
about 130 bbl per day. Whether the 
Bailey will be flowed or pumped has 
not yet been decided. Gravity of the oil 
is about 41 deg API. 

Rodessa Sand. Perforations were 
made at 10,868 to 10,870 ft, with initial 
Johnston test tool showing an average 
of about 480 bbl of oil per day. Later 
test showed 540 bbl of oil per day. 
Each test had '4-in. top and %-in. bot- 
tom chokes. The gravity ranges from 42 
to 45.6 deg API. 

Dual Completion. In order to re- 
cover the relatively small amount of 
oil in the Bailey Sand, the operators 
requested, and received, approval of 
the Oil and Gas Board for dual com- 
pletion of the well. So far, the plan 
seems to be entirely satisfactory. The 
water-bearing beds between the upper 
and lower sands are cemented off with 
no evidence of channeling between the 
two sands. 

Production Rate. The Oil and Gas 
Board instructed the operators to pro- 
duce the well at usual and variable rates 
for a period of three months, when 
something of the behavior of the sands 
might be determined and further in- 
structions issued. Field rules, allow- 
ables, et cetera probably cannot be set 
up for some time yet. 

Spacing. State conservation laws pro- 
vide a maximum of 40 acres for oil 
wells and 640 acres for gas. There have 
‘been inquiries about 80-acre spacing 
but that is not possible, unless the basic 
law is changed by the legislature. After 
notice and hearing, the 40-acre unit 
can be reduced to 20 acres or even less. 
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The HyYDRIL System of Blowout 
Prevention Control provides fault- 


an ee ee less, foolproof control of threaten- 
- the ing well pressures. 


> test 66 99 HyDRIL Blowout Preventers— 
, ab- TAKES TH i= BLOW Type “GK” or Type ““MSP-2000” 
vater —are the most versatile of all 


* the OUT OF BLOWOUTS! blowout preventers. 
ace,” HyprRIL Hydraulic or Hydraulic- 
and a Electric Control Manifolds are the 
ultimate in safety, simplicity and 
the convenience of operation. 
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HYDRIL SALES OFFICES 


; pro HYDRI L C OMPANY California: Bakersfield, Los Angeles, Ventura; 
Louisiana: Harvey, New Iberia, New Orleans; 


yr oil 


have 714 W. OLYMPIC BLVD., LOS ANGELES 15, CALIF. Oklahoma: Tulsa; Pennsylvania: Rochester; 

ii FACTORIES AT Texas: Corpus Christi, Dallas, Houston, Midland, Odessa: 
cal LOS ANGELES; HOUSTON, TEXAS; YOUNGSTOWN, OHIO; ROCHESTER, PA. Wyoming: Casper; Canada: Calgary, Edmonton. 
After 


unit 
1 less. 
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Humble O&R Co. 

Mrs. Minnie E. Skinner No. 1 
SE/4 of NW/4 

Sec. 10—T 3 N—R IO E 
Escambia County, Alabamo 


(2) —1947 


A. R. Temple Exploration Co. Spudded in: 8/7/47 
No. 1 W. T. Smith Lumber Co. Completed: 5/27/48 
Approx. Cen. N12 NW/4 
Sec. 26—T 8 N—R I6 E 
Crenshaw County, Alabamo 


(3)—1948 

Humble O&R Co. 

No. 2 Jesse R. Williams 

SE/4 of NW/4 

Sec. 2i—T 6 N—R 4 W 
Washington County, Alabama 


(4)—1950 

Danciger O&R Co 

No. 1 John F. York 
NE/4 of SE/4 

Sec. I—T 7 N—R 1 W 
Clarke County, Alabaomo 


(5)—1951 

Gulf Refining Co. 

No. 1 B. D. Simison et a! 
SW/4 of SE/4 

Sec. 43—T 1 N—R IE 
Baldwin County, Alabama 


(6)—1951 


Gulf Refining Co. 

No. 1 Alabama State 
Hospitals ‘*B"’ 

NW/4 of SE/4 

Sec. 36—T 2 N—R 1 W 

Mobile County, Alabamo 


Spudded in: 5/26/44 
Completed: 9/5/44 


Spudded in: 6/26/48 
Completed: 1/30/49 


Spudded in: 6/28/50 
Completed: 11/1/50 


Spudded in: 11/4/50 
Completed: 1/12/51 


Spudded in: 8/4/51 
Completed: 9/22/51 


So far, units for oil wells have been held 
to 40 acres. 

Unitization. While it is believed that 
most, if not all, leases taken in the area 
carry unitization, the Oil and Gas 
Board is empowered to order unitiza- 
tion. That could be an important point 
inasmuch as the town comprises about 
5 square miles, much of which is in 


small building lots. Protection of cor- 
relative rights of owners is a part of the 
basic philosophy of the state’s conser- 
vation laws, so it is hoped that no great 
difficulty will be encountered in carry- 
ing out a sound exploration program in 


the new field. 
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Total depth: 11,100 f 


Total depth: 10,830 ft 


Total depth: 15,659 ft 


Total depth: 13,496 ft 


Total depth: 10,008 ft 


Total depth: 11,014 ft 
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(1) —1944 (7)—1951 


Gulf Refining Co. 
No. 1 State of Alabama °'D 
Mobile Bay 


Spudded in: 10/16/5 
Completed: 12/8/51 
Total depth: 10,020 f+ 


(8)—1952 

Gulf Refining Co. 

No. 2 State of Alabama ‘'D 
Mobile Bay 


Spudded in: 12/12/51 
Completed: 1/31/52 
Total depth: 11,020 # 


(9) —1952 

Humble O&R Co. 

No. 1 Emma Williams et a! 
SW/4 of NE/4 

Sec. 10—T3 N—R2E 
Clarke County, Alabama 


Spudded in: 3/3/52 
Completed: 11/1/52 
Total depth: 14,796 ft 


(10)—1952 

Carter Oil Co. 

No. 1 E. James 

NW/4 of SE/4 of SE/4 
Sec. 33—T 11 N—R 3 W 
Choctaw County, Alabama 


Spudded in: 4/7/52 
Completed: 10/23/52 
Total depth: 13,283 f 


(11) —1955 


Zach Brooks Drilling Co 

Donovan No. 1 

SE/4 of SW/4 of NW/4 
Sec. 25—T 2 N—R 3 W 
Mobile County, Alabame 


Spudded in: 7/12/55 
Completed: testing 
Total depth: 11,517 ft 


(12) —1955 


Trans-Tex Drilling Co Spudded in: 9/21/55 
Stella Lambert No. 1 Now drilling, no doubt 
NE/4 of NW/4 will go below 
Sec. 29—-T 2 N—R 2 W 10,000 ft 

Mobile County, Alabama 


Effect. The Rodessa and Bailey 
sands, found in the No. | Donovan. 
were not hitherto known to exist in Ala- 
bama, although there seemed to be no 
reason why not. They occur in Missis- 
sippi, where they are productive. Now 
the question is: How much Alabama 
and Northwest Florida territory will 
they underlie? They certainly should be 
found under all of Mobile County and 
perhaps under much of Baldwin Coun- 
ty, and perhaps the adjacent Florida 
strip. The southern half, perhaps more, 
of Washington County might have 
them. It is certain that all the above- 
named areas will be probed and thor- 


oughly. The possible reward is ample 
justification for the search. 

Also, what about the deeper Jurassic 
beds? That answer must be sought 
after too. 

Another angle has to do with the Pol. 
lard field in Escambia County. Produc. 
tion is confined to a 2'%-mile zone 
along a fault, in Lower Tuscaloosa 
beds, Upper Cretaceous age, at depths 
of a bit over 6000 ft. Other faults oc. 
cur in the vicinity of the Pollard fault, 
They have been studied by even 
known method, drilled and found to be 
unproductive. It is the author’s opin- 
ion that the Pollard oil migrated up the 
fault from a deeper reservoir, which 
could well be the Rodessa and Bailey 
horizons or the Jurassic. The Pollard 
field is the splinter. The log will be well 
worth the finding. 

Southwest Alabama and Northwest 
Florida may be the eastern limit of the 
deeper part of the Mississippi Embay- 
ment. There is not expected to be any 
such thicknesses in the area as those 
found in the center of the basin in 
Louisiana. As the Gulf encroached 
upon the land on its way northward, 
the deposits are apt to be irregular 
(unconformable) and do not, of 
course, outcrop at the surface any- 
where. Only those laid down as the 
Gulf retreated show at the surface and 
they have much uniformity and con- 
tinuity. In Alabama, the lower beds 
may be broken by irregularities and an- 
cient topographic features, making 
them lensatic and restricted in area. 
The deposits will likely be hard to find. 


By the same token, however, they will — 


be well worth the finding. It is believed 
that deep wells will disclose the pattern 
and the job become much easier. 


Deep Wells. To better understand the 
problem, it is necessary to list and an- 
alyze the deep wells drilled to date in 
Alabama. All are in Southwest Ala- 
bama (See sketch map). The list is as 
follows: 


10,001 — 12,000 ft 8* wells 
12,001 — 14,000 ft 2° wells 
14,001 — 16,000 ft 2. wells 


*including one now drilling 


Conclusions. The presence of pro- 
ductive Lower Cretaceous sands in Ala- 
bama opens up a broad new vista, cer- 
tain to greatly accelerate exploration. 
rhe effort will be spread to all known 
or indicated structures and additional 
ones will be the object of intensive 
search, which will include possible 
Jurassic horizons. While 20,000-ft wells 
are not anticipated, 15,000-ft ones may 
not be uncommon. The picture is 4 
bright one, filled with promise of better 
things to come. The writer, for one, will 
watch developments with keenest an- 
ticipation. zat 
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It ts important when ordering down well pumping equipment 
to know the conditions existing in the well bottom. Otherwise, 
the odds are definitely against the correct specifications of pump 
parts and sucker rods. That is why Axelson makes available a 
variety of pump types, a variety of pump parts, with design and 
metallurgy specifically aimed at efficient performance under any 
well condition. That is why Axelson has field experts readily 
available to operators for well analysis and assistance in proper 
equipment specification for trouble-free operation. 














( 











The same care applies to selection 
of the sucker rod string. And Axelson 
provides four grades that answer al! 
conditions existing in operating wells. 
The Axelson HOL-O-ROD ™ hollow 
sucker rod is in wide use as a special 
purpose rod. Call in that Axelson field 
expert to assure proper recommenda- 
tion of both type and size of rods. 













Schematic diagram of 
equipment and flow 
system used in aerated 
mud drilling opera- 
| | tions. 


Aerated Mud Drilling 


Latest on equipment, procedures and techniques 
involved in use of aerated muds in drilling 


Roy A. Bobo 


Director of Drilling Engineering Division 


R. S. Hoch 


Associate Engineer, Drilling Tools 


George S. Ormsby 
Assistant Director of Drilling 
Engineering Division 

Phillips Petroleum Company 








Presented before the 15th annual meeting of the American Associa- 
‘ion of Oilwell Drilling Contractors held in Houston, Texas, September 
25-28, 1955. Presentation was by G. S. Boudreaux, Assistant Division 
Engineer, Phillips Petroleum Company, Houston. 
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ALL contractors are familiar with the 
benefits to be derived from reducing the 
bottom hole drilling pressure with air 
and gas. Phillips Petroleum Company’s 
work in this field has been with aerated 
mud drilling, which can be described as 
drilling with both air and mud at the 
same time. The hydrostatic pressure 
against the formation at the bottom of 
the hole is more than with straight air 
and less than with straight mud. It can 
be made to vary in the complete range 
from air to mud by varying the 
amounts both of air and of mud. Gen- 
erally speaking, the objective is to drill 
with a bottom hole pressure approach- 
ing that of straight air, but with a thor- 
oughly wet hole and with cuttings 
emerging from the flow line in the mud 
phase. 

The term “mud” in aerated-mud 
drilling refers to the liquid phase of the 
drilling fluid mixture. These “muds” 
can range from clear, saturated lime 
water to a high ph, viscous mud. The 
primary requisite from such muds is 
that they prevent oxygen-cell drill pipe 
corrosion. Saturated lime water fulfills 
this requirement and has other benefi- 
cial effects, among which are easy sep- 
aration of air and mud, rapid dropping 
of solids in the pits, inhibited leaching 
action on limestone and shale forma- 
tions, and improved cleaning action be- 
low the bit. 

Aerated mud drilling has the same 
advantages over straight mud drilling 
as are found in air and gas drilling. It 
overcomes some of the disadvantages 
of straight air drilling as follows: 


1. Low permeability water zones 
and “weeping shales” can be tol- 
erated with no danger of sticking 
the drill pipe. 


tN 


It is safer. By cutting off the air 
injection and increasing the rate 
of mud input, an extremely rapid 
buildup of weight in the annulus 
can be achieved, in case of an 
emergency. 


3. The problem of wall-sloughing 
when converting a dry-walled 
hole to mud is eliminated. 

4. Cuttings, since they remain with 
the mud phase, are larger and 
more convenient to sample. 


ws 


. The ready availability of mud 
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circulating equipment greatly fa- 
cilitates sealing of water zones. 


6. For those who may consider it a 
real hazard, the possibility of 
downhole explosions or fires is 
eliminated by the free moisture 
entrained in the air phase. 


7. Hole deviation may be less, ow- 
ing to a mild sleeve-bearing effect 
of the liquid phase on the drill 
collars. 


The scope of this paper includes the 
presentation of required equipment, 
the procedures and techniques in- 
volved, and the peculiarities associated 
with aerated mud drilling. 


Equipment 

Equipment needed for aerated mud 
drilling is a combination of that used in 
conventional mud drilling and a suit- 
able air compressor, with certain modi- 
fications. Because our intention is to use 
this method of drilling from the grass- 
roots to depths well below 10,000 ft 
(and we have twice drilled with aerated 
mud to 9600 ft), this paper will de- 
scribe the equipment necessary to con- 
vert a two-pump compound, 10,000 ft- 
or-better rig from mud to aerated mud 
drilling. Fig. 1 shows the principle 
equipment items. 

Note that one of the standard mud 
pumps has been removed from the rig 
entirely, while the other has been kept 
on the compound. This pump (1) left 
on the compound is available for con- 
ventional mud drilling and for killing 
the well in an extreme emergency. To 
the rig has been added a separately 
driven 1500 psi mud pump (2) with 
outputs ranging from 25 to 300 gpm. 
This pump provides the mud phase dur- 
ing aerated mud drilling. 

The compressor (3) of Fig. 1 is a 
550 bhp belt driven, skid-mounted unit, 
with automatic controls, and is con- 
nected to the compound drive formerly 
utilized by the second mud pump. The 
machine is rated at 2,125,000 cu ft per 
day at 600 psi; 1,800,000 cu ft per day 
at 1000 psi; and 1,540,000 cu ft per 
day at 1500 psi, all at 13 psi inlet pres- 
sure. More experience may evolve a 
compressor having higher volume and 
lower pressure ratings. 

Auxiliary compressor equipment in- 
cludes a 39 cu ft surge tank (4), two 
piston-type check valves (5), a safety 
pop (6), and a high pressure air clos- 
ing charge line during the time required 
for the automatic controls to unload 
the compressor after the floor valve (8) 
has been closed. 

To the conventional drill string 
equipment has been added a flapper- 
type check valve (9), which is placed 
one joint below the kelly after each trip 
and serves to prevent back-flow during 
each connection. Straight hole instru- 


ments can be pumped through this 
valve, and wire line tools can be run 
through by employing a special sleeve. 

A rotating head (10) is installed as 
close under the rotary table as possible. 
Stock rotating heads are bulky, expen- 
sive to maintain and generally unsatis- 
factory because they are not designed 
for the low-pressures and long rotating 
periods associated with continuous 
aerated-mud, air or gas drilling. As a 
result, makeshift rotating heads have 
been used. The makeshift low pressure 
heads proved more satisfactory in field 
trial than did one of the standard com- 
mercial brands. 

Return flow from the well passes 
through a flow line into a separator 
(11), where the air and mud phases 
are separated. The air is removed at 
the top and transported a safe distance 
from the rig through either of two vent 
lines (12) made of light, collapsible 
material to facilitate portability. The 
mud and entrained cuttings are dis- 
charged through the bottom of the sep- 
arator and directed over the shaker 
screen. The vent line is so sized that 
only a few feet of water head will be 
exerted within the separator for maxi- 
mum anticipated air and gas flow. Flow 
lines should be kept as large as practic- 
able — at least 10%4 in. in diameter in 
order to maintain a pressure at the ro- 
tating head less than “2 psig. 

~ Although mud pits (or tanks) are 
not disclosed in Fig. 1, the maximum 
tank storage capacity should be equal 
to the minimum hole capacity plus 100 
bbl. This large surface volume is 
needed to fill the hole with mud prior 
to making trips and in emergencies. 


Procedures and Techniques 


When aeration is started, as after 
trips, assuming that the hole has been 
filled, straight mud is first circulated 
using the small independently driven 
pump at a rate sufficient to lift cuttings 
in the annulus. An annular velocity 
of 100 ft per minute is usually safe. 
The standpipe air valve is then opened 
and the aerated column starts down the 
drill pipe. Due to the weight of this 
column being less than the weight of 
the straight mud in the annulus, the 
standpipe circulating pressure increases 
as the mixture does down the drill pipe, 
approaching a maximum as it nears the 
bit. 

After the aerated column passes the 
bit and starts up the annulus, the stand- 
pipe circulating pressure begins de- 
creasing — gradually at first and then 
faster as the expanding mixture ap- 
proaches the surface. The last few min- 
utes of this “unloading,” as it is called, 
can be violent if too much air is circu- 
lated on the first pass around bottom, 
or “kick-off.” Probably about a 1,000,- 
000 cu ft per day initial rate will be 
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found to be an optimum for kicking off 

Immediately after the first ai 
reaches the flow line, full compressor 
capacity injection is started into the 
standpipe and the mud pump is slowed 
down to the rate found to be best fo: 
the drilling conditions. It is necessary 
at this point to adjust the weight on the 
bit, as the hook load will have increased 
due to losing the buoyant effect on the 
drill pipe of the displaced mud. Aer 
ated-mud drilling is now under way 
with the standpipe circulating and the 
bottom hole drilling pressures at their 
lowest values. 

To make a connection, the air valve 
is shut off at the standpipe and the mud 
pump is run long enough for straight 
mud to reach the drill string check 
valve, which is never farther down the 
hole than the footage drilled with one 
bit. The rig compound pump can be 
clutched in to shorten this time if de- 
sired. The pumps are then stopped, the 
standpipe bleed line opened to make 
sure no air is trapped under pressure 
and the connection is made as in 
straight mud drilling. Connection time 
for aerated mud drilling has averaged 
the same as for straight mud. 

The rotating head requires no at- 
tention on connections unless gas is be- 
ing produced from the hole. In this 
case, safety would require that the 
stripper preventer (13)-Fig. 1 below 
the flow line and the butterfly valve 
(14)-Fig. 1 in the flow line be closed 
before the kelly is pulled out of the ro- 
tating head. This will prevent gas seep- 
ing out under the floor during a con- 
nection. 

After the connection, the mud pump 
is started at the pumping rate used for 
drilling, the air valve is opened to the 
standpipe and drilling is resumed. 

Dependent upon conditions, it may 
be desirable prior to trips to shut off and 
displace the air from the hole with a 
high mud rate. This may be advisable 
for the following reasons: 


1. It eliminates any tendency of the 
annulus to blow air or gas during 
the trip, or while the drill pipe is 
out of the hole. 


2. The ability of.the formations to 
support a solid column of mud 
can be checked. 


3. An opportunity to seal off wate: 
producing formations or lost cir- 
culation zones is afforded. 


4. Hole deviation instruments are of 
doubtful accuracy in aerated mud 
solutions, apparently due to the 
continued movement of fluid at 
the bit after circulation is stopped 
at the standpipe. 


5. Pit volume is reduced sufficiently 
to permit thorough cleaning of all 
pits with a minimum loss of mud 
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Oil well operators well know the benefits of using 
Chicago Pneumatic Three Cone Rock Bits. For with 
deep penetrating action and fast cutting speeds, 

they not only drill more feet per day but afford tops 

in durability and dependability as well. CP Three 
Cone Rock Bits are available in seven different types 
for all kinds of formations, from soft to exceedingly 
hard and abrasive. Write for information, 

Oil Tool Division, Chicago Pneumatic Tool Company, 
5000 U.S. Highway 81 South, Fort Worth, Texas. 


© Chicago Pneumatic 


GENERAL OFFICES: 8 East 44th Street, New York 17, N. Y. 


IN CANADA: 10103 81st Ave., So. Edmonton, Alberta, Canada 

IN MEXICO: D. R., Rosas Moreno No. 41, Mexico City, D. F., Mexico 
PETROLEUM MACHINERY CORPORATION: 30 Rockefeller Plaza, New York 20, 
N. Y. (Export agent, exclusive of Mexico and Canada) 


THREE CONE BITS REAMING BITS 4 REAMERS DRILL COLLARS TOOL JOINTS SUBS JUNK BASKETS 
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If lost circulation is serious, it may 
not be feasible to completely displace 
the air from the hole but mud should 
always be pumped to the bit. 

During each trip, a joint from the top 
of the drill string is placed immediately 
above the drill collars. This point is in- 
spected for corrosion on the next trip. 


Should a high volume of gas or oil | 


zone be encountered making it desir- 
able to kill the zone, the procedure is 
as follows: (1) shut the air valve, (2) 
clutch in the rig compound pump, (3) 
close the stripper preventer and the 
flowline butterfly valve, diverting flow 
through positive chokes, (4) pull the 
kelly up out of the rotary, (5) con- 
tinue circulating through the chokes 
until the formation flow ceases. 


Process Peculiarities 


The aerated mud drilling process 
differs in many respects to conventional 
mud drilling. Some illustrations may 
be of interest. 

During the drilling operation, the 


standpipe circulating pressure is much | 


lower than in straight mud drilling, due 
to the compressed aerated mud column 


in the drill pipe weighing much more | 


than the expanded aerated mud column 
in the annulus. In fact, the standpipe 
circulating pressure is much lower than 
the pressure drop across the bit alone. 

The bottom hole pressure in the an- 
nulus is principally dependent upon 
the air-to-mud ratio. As the air-mud 
ratio increases, the bottom hole pres- 
sure decreases. The increase in bit 
penetration rate experienced with air, 
gas and aerated mud drilling is pri- 
marily dependent upon this decrease in 
bottom hole pressure, compared to 
straight mud conditions. 

In drilling with any compressible 
medium, the annular velocity varies 
from the bottom of the hole to the top. 
In aerated mud drilling with better than 
two million cubic feet of air per day 
available, annular velocities will range 
from approximately 180 ft per minute, 
under adverse conditions at the bottom 
of an 11-in. hole to a maximum of well 
over 5000 ft per minute at the top of 
an 8-in. hole. 

The aerated mud drilling process is 
versatile and flexible to meet widely 
varying conditions. Drilling may be 
with all air or all mud, or with any de- 
sited mixture in between. Thus the 
bottom hole drilling pressure may be 
selected. 

To this date, lack of suitable com- 
pressor equipment has hampered em- 
ployment of the method. Now that such 
is becoming available, it is the authors’ 
hope that both contractors and com- 
Panies will join in its further develop- 
ment, to the end that our overall drill- 
ig and exploratory costs will be 
markedly reduced. xe * 
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The IVERSON SUPPLY STORE in Oklahoma City is just 
one of the many IVERSON SUPPLY STORES serving the 


oil industry in the Great Southwest. 


IVERSON SUPPLY STORES are known in this territory 
for the speed and efficiency with which customers orders 
are filled. All of our supplies are backed by the manufac- 


turers integrity, and the IVERSON guarantee of satisfaction. 


IVERSON SUPPLY STORES 


OKLAHOMA — Oklahoma City, Okmulgee, Tulsa. 
NEW MEXICO — Artesia, Farmington. 
TEXAS — Kermit, Odessa, Sherman, Snyder. 
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SUCKER RODS 


last longer / 


THE S. M. JONES COMPANY 


Division of Buffalo-Eclipse Corporation 
General Office and Factory: TOLEDO, OHIO 
Sales Office: Kennedy Building, TULSA, OKLA. 





These Balanced Physical 
Properties Are 
Obtained Through Carefully 
Controlied Chemistry 


Yield (p.s.i.) 65,000 
Ultimate (p.s.i.) 100,000 
% Elong 8” 20.0 
% Red. of area 60.0 
Brinell Hardness 200 
Charpy Impact 40 


Izod Impact 80 











PARTNERS + 
PETROLEUM 
PROGRESS 


To obtain more information on products advertised see page E-41 


For medium to heavy pumping loads in 
non-corrosive fluids Jones Carbon Type 2 rod offers quality and 
service unexcelled in its field. A very high grade carbon manganese 
steel is made to Jones specification, fully normalized and shot peened to add 
strength and endurance. Precision machining and processing are a 
required Jones standard. Include Jones Type 2 rods on your next order. 


JONES . 
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Drilling rig in center foreground and specially constructed access road near Massada, 
Israel, with Dead Sea shoreline in background. 


ISRAEL WELL STRIKES 
SECOND OIL SAND 


Ernestine Adams* 


| SRAEL, which in Biblical times 
shipped pitch to Egypt, seems to have 
deeper production after 5000 years. 

If the new well is commercial — and 
the signs all point that way — the dis- 
covery will be due largely to the late 
Max W. Ball and his son, Douglas, who 
made a survey in 1950 and reported 
that Israel had good and definite pros- 
pects of commercial deposits. One of 
the areas they pointed out was the 
Negev desert. 

The first good showing came in the 
Negev near Huleiqat when Heletz No. 
| found oil at 4906 ft in the Lower 
Cretaceous on Septembr 23 on a site 30 
miles south of Tel Aviv. Drilled 160 ft 
deeper, another oil sand was en- 
countered. Oil flowed heavily, Develop- 
ment Minister Dov Joseph reported. 


*Management Editor. 


The oil in the lower formation Is re- 
ported to be higher gravity than the 
first. 

Chief Geologist Dr. H. J. Tschop of 
Israel said the Heletz oil strike “is en- 
couraging enough to let us expect the 
discovery of further similar fields in the 
southern coast region from the sea to 
the mountains.” 

The well is a partnership venture of 
Lapidoth-Israel Petroleum Company, 
Ltd. and Israel Oil Prospectors, Ltd. 
Participants in Lapidoth-Israel are the 
Israeli State water drilling and develop- 
ment company, Mekoroth and AMPAL 
(American Palestine Trading Corpora- 
tion). Israel Oil Prospectors is owned 
by Israel, Swiss and U. S. interests. 
Kerr-McGee are the drilling contrac- 
tors. The well was taken over from Iraq 
Petroleum Company, which drilled to 
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3465 ft on the site in 1948, and deep- 
ened. 

Operators were attracted by the Bal! 
geology report of 1950 and when the 
Israeli Government passed its petrol 
eum law in 1952, eight companies ob 
tained concessions. Drafted by Max 
Ball, the law encourages foreign capita! 
and opens the field to all comers; it per 
mits competition as U.S. and Canadian 
laws do. 

Besides the two companies that 
drilled the Negev well there are also 

Israel-American Oil Corporation 
Cody, Wyoming, which is drilling in 
the coastal area near Petah Tikva 
northwest of Tel Aviv where it had a 
show of gas in a shallow formation. The 
company is also drilling near the settle- 
ment of Sde Boker in the Negev. Israel- 
American, which holds 500,000 acres 
under concession, is connected with the 
Husky Oil Company of Wyoming and 
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the New York investment firm of Bear 
Stearns and Company. 


Nadel and Gussman, independents of \ 
Tulsa, Oklahoma, and the Palestine 
Economic Corporation, New York, are 
exploring on their lease area near Ged- dh 


era south of Tel Aviv. Drilling opera- 
tions are carried out by Israel-Ameri- 
can, which has an interest in the lease. 
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For complete information, write: 
The INGALLS Shipbuilding Corporation 
Birmingham, Alabama 
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CABLE ENGINEERING 
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Drilling rig operating in the Negev, Israel's 


At this well operations were temporar- 
ily halted by a gas explosion in June 
when a depth of some 3000 ft was 
reached. The rig was damaged and a 
new Ideco H-35 was installed. 

Israel-Mediterranean Petroleum 
Company and Pan-Israel Oil Company, 
Inc., Panama, are drilling deep tests at 
Tel Safid in the plain 25 miles south- 
west of Jerusalem. The two companies 
are affiliates of William F. Buckley and 
the Pantepec Oil Company. Operator is 
Tri-Continent Drilling Company, 
Houston, Texas, a subsidiary of Pan- 
tepec. 

Israel-Continental Oil Company, 
Ltd., Calgary, Canada, drilled a deep 
wildcat at Mt. Carmel south of Haifa 
which was dry. It plans another north 
of Haifa. The company holds licenses 
totaling 800,000 acres in central and 
north Israel. 

D. C. Bintliff, Houston, Texas, is do- 
ing some exploration work on his 45,- 
000-acre lease south of Gaza and ex- 
pects to drill soon. 

Up to now, Israel’s industrial devel- 
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southern desert. 


‘opment has been a highly expensive un- 
dertaking, mainly because of fuel short- 
age. The country has no commercial 
coal deposits, and its other energy re- 
sources are negligible. Oil imports cur 
rently run to 8,000,000 tons a year— 
in a little republic about the size of New 
Jersey, and with a population of some 
1,600,000—and take about 60 per cent 
of the country’s exchange dollars and 
pounds. Because of the continuing ten- 
sion between Jews and Arabs, none of 
the oil-producing Moslem countries will 
export oil to Israel. The pipeline from 
Iraq to Israel’s one refinery at Haifa, 
with a daily capacity of 85,000 bar- 
rels, has not been in operation since 
1948. Thus Israel must import all of 
its oil—most of it from far-away Vene- 
zuela, and at great expense. 

The state of uneasy truce between 
Israel and it sneighbors also explains 


‘ why the world’s major oil companies 


have been kept out of the Israel picture. 
Most of them have large investments 
and developments in Saudi Arabia, 
Iran, or Iraq. x at 
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Holland Gets New Oil Field 






P 139.N.1 


Latest Crude Production Could Be Economic Shot-in-the-Arm 


V. S. Swaminathan 


A NEW oil field is now in production 
at Rijswijk, a suburb of The Hague in 
West Holland. So far, eight wells have 
been drilled, five of which are produc- 
ing oil in small quantities while two 
have yielded salt water. One is being 
tested at this writing. At present, the 
total output from the new field is run- 
ning at an annual rate of about 224,000 
bbl. This discovery has been sufficiently 
encouraging to warrant a continuation 
of the search for petroleum in Holland. 

The new field is located in a con- 
cession area of about 41,000 acres, 
which extends roughly as a rectangle 
from the three-mile zone in the North 
Sea over the sand dunes fringing the 
coast immediately southwest of The 
Hague to the outskirts of Rotterdam. 
It is held in the name of the Neder- 
landse Aardolie Maatschappij (NAM), 
a company owned jointly and equally 
by the N. V. de Bataafsche Petroleum 
Maatschappij (Shell) and Jersey Stand- 
ard. It is managed by BPM. Inciden- 
tally, NAM is responsible for the op- 
erations of the Schoonebeek field in 
East Holland. 

The discovery well was spudded-in 
early in 1953 by NAM, and the oil- 
bearing horizon was encountered at 
4900 ft in May of that year. Drilling 
continued to 7800 ft. Tests indicated 
the possibility of oil being present in 
commercial quantities, and as a result, 
the additional wells were drilled. 

In view of the immediate productiv- 
ity of the discovery well, NAM under- 
took an intensive exploration program 
in the area between Rotterdam, The 
Hague, and Leyden, where Rijswijk 
lies. The project included not only 
drilling but also renewed and detailed 
seismic surveying. 

Production in the new concession is 
confined to three minor fields: Rijs- 
wijk, on the borders of Delft, and 
Berkel village on the northern outskirts 
of Rotterdam. Current total output 
from these fields is around 860 bbl per 
day of a light-gravity crude, the bulk 
of it coming from the Rijswijk field. 


The Rijswijk oil is first pumped into 
the storage tanks and then taken by 
tank trucks to Rijswijk harbor, from 
where it is transported to the Pernis 
refinery. At Delft, crude was found at 
a depth of 4000 ft. Here, seven wells 
have been drilled, and of these, three 
are small producers. Their crude is 
similarly pumped into a storage tank 
and is taken weekly to Pernis. At Ber- 
kel, two wells are yielding small quan- 




















































FIG. 1. Drilling in the sand dunes south- 
west of The Hague at Kijkduin. The well 
had reached a depth of 9000 ft when 
this photo was taken. 


FIG. 2. Oil is pumped from this well 
located just outside Delft in Western 


Holland. 


tities of crude, and drilling of a third 
well is slated for the near future. 

In the dunes southwest of The 
Hague at Kijkduin, drilling is under 
way, and a depth of about 9000 ft was 
reached recently. A well drilled a mile 
or two away at Loosduinen contained 
only salt water. In mid-1955, some 120 
persons were employed in the search 
for and production of petroleum in 
West Holland. eet 
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suggestions 

for reducing 

lifting costs 

hence lowering 

your well’s 

economic limit 

and increasing 

it’s ultimate recovery 


‘here are 





Kenneth N. Mills 


BASICALLY the life of a sucker rod 
string is established when the pumping 
installation is designed, and is a func- 
tion of the skill used in selecting rod 
and pump sizes and setting the operat- 
ing cycle. The life of sucker rods in- 
creases as the unit stress, load appli- 
cations per bbl of fluid lifted, and range 
of stress are decreased. Theoretically, 
the most important consideration is 
unit stress, because if it is below the en- 
durance limit of the material in the 
presence of the well fluid, the rod life 
will be infinited. 

This condition exists in many shal- 
low wells and in these cases rods do 
not fail. It is rarely achieved, however, 
in deeper wells and wells producing 
relatively large volumes of fluid. In 
these wells range of stress assumes im- 
portance, because it establishes the 
service endurance limit of the material. 

If the well produces high percentage 
of water, corrosion usually causes an 
additional reduction in fatigue resist- 
ance. If it is assumed that the rods are 
stressed above their endurance limit, 
the number of stress applications per 
bbl of fluid lifted becomes extremely 
important, because the rods will fail 
after being subjected to some definite 
number of stress applications. The use- 
ful work. performed by the rod, there- 
fore, can be increased by selecting a 
pumping cycle that will produce the 
maximum fluid volume per stroke. This 
Indicates the desirability of using long 
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strokes and low rates of pumping speed. 

Fundamentally the unit stress is a 
function of rod size. It is influenced by 
the magnitude of the polished rod load, 
however. The theoretical equation for 
polished rod load is: 


LN? 
PRL = Wy, + Wa( 1+ sau) 
Where 


PRL = polished rod load, Ib 


Wy =Weight of fluid on net 
plunger area, lb 


Wp = Weight of rods in air, Ib 
L 


\| 


Length of surface stroke, 
in. 


N = Strokes per minute 


From this equation it is apparent 
that the weight of the rods is one 
of the predominating factors influenc- 
ing the polished rod load. This suggests 
the desirability of using a tapered rod 
string composed of more than one size 
rod to obtain minimum total weight. 

If the rod string is designed to have 
maximum stress in each size of rod, the 


How to Improve 
Sucker Rod Life 


results will be longer life, because the 
polished rod load will be reduced. Prac- 
tical considerations such as tubing size 
and inventory problems usually limit 
number of sizes used in a given string 
to two or three. 

Tapered rod strings composed of two 
rod sizes are generally used in mod- 
erate depth wells and triple-tapered 
strings are used in deeper wells. The 
proportional lengths of the various sizes 
of rods required to make a tapered rod 
string with equal maximum stress in 
each size rod varies with rod and pump 
sizes and are shown in Table 1. 

From the well load equation it is 
apparent that the length of stroke and 
pumping speed are important factors 
influencing the magnitude of the well 
load. The effect of speed on rod load 
when producing at a constant rate with 
a given size pump and rod string is 
shown in Fig. 1. 

This indicates that low pumping 
speeds are desirable, if maximum rod 
life is to be achieved, because the load 
decreases with speed. Also, it decreases 








_ TABLE 1. Application data for tapered sucker rod strings. : 





Sucker rod combinations 





Plunger 4—% u—h% 4-u— %-1 %4—-Kh—-1 
size ————_—_—_—_—— 
2% Th KH MK MK WWM MK MK MW WH WM Ki 
1 70.4 29.6 75.0 25.0 57.7 23.0 193 77.3 22.7 64.3 19.0 16.7 
1% 69.5 30.5 74.5 25.5 56.3 4 20.3 76.9 23.1 63.3 19.5 17.2 
1% 66.8 33.2 72.7 27.3 51.38 26.1 22.6 75.7 24.3 60.1 21.2 18.7 
1% 62.6 37.4 70.4 29.6 438.3 30.2 26.5 73.8 26.2 55.0 23.9 21.1 
134-154 57.7 42.3 67.1 32.9 34.2 35.2 306 71.6 284 49.1 27.0 23.9 
2 51.8 48.2 63.5 36.5 23.3 41.0 35.7 69.1 30.9 42.2 30.7 27.1 
24% 45.6 544 59.4 406 11.0 47.0 42.0 66.2 33.8 343 348 30 
2° 37.0 63.0 55.0 45.0 63.0 37.0 25.5 39.5 35.0 
234 30.3 69.7 49.8 50.2 59.4 40.6 15.9 44.6 39.5 
3% 24.6 75.4 41.8 658.2 5.3 650.2 44.5 
4 41.5 58.5 
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the stress applications per barrel of 
fluid lifted. As increasing the length of 
stroke increases the torque load im- 
posed on the surface machinery, the 
economic gains resulting from in- 
creased sucker rod life must be bal- 
anced aginst the increased investment 
in surface machinery. 

As the production rate and well load 
are influenced by pump size, stroke 
length, and pumping speed, the pump 
size must be considered when designing 
an installation for maximum rod life. 
The relationship bewteen polished rod 
load and pumping speed for various 
sizes and pumps when producing 400 
bbl per day from 3000 ft with %-in. 
rods is shown in Fig. 2. From this il- 
lustration it is apparent that small bore 
pumps will result in minimum polished 
rod loads. 

This theoretical conclusion has been 
proved by several field tests and in all 
deep production the increased invest- 
ment in surface machinery required 
to produce under these conditions can 
be justified by decreases in well servic- 
ing costs. 

The theoretical well load equation 
does not contain a term considering 
down-the-hole friction. This loss exists 
in all wells, but due to the large num- 
ber of factors contributing to this loss, 
it is not susceptible to theoretical 
analysis. 

The friction losses between the rods 
and tubing is a function of the straight- 
ness of the hole and may be influenced 
by the magnetic forces in the rods and 
tubing. If these forces cause the rods 
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to be attracted to the tubing, they will 
create a sizable friction loss. These 
friction losses are uncontrollable and 
add to the maximum load and the 
range of load. 

Pump friction can be an “mportant 
factor contributing to the peak well 
load if the plunger is fitted with a pres- 
sure expanding type seal. The more 
common sealing elements of this type 
are valve cups and repacks. The mag- 
nitude of the friction forces created 
by these seals are a function of well 
depth and increase with depth, because 
the pressure between the seal and pump 
barrel increases with depth. Field ex- 
perience with these plungers indicates 
that these forces reach important pro- 
portions in moderate depth wells. 

As most rod failures experienced in 
oil wells are the result of fatigue, it 
must be assumed that their service loads 
are above the materials endurance 
limit. If they were below the endurance 
limit, the rods would have infinite life. 


When metals are subjected to re. 
peated loading at a level above their 
endurance limit, they will fail after 
some definite number of cycles of 
stress. The number of cycles of stress 
required to produce failure increase; 
as the unit stress is decreased until the 
stress level is below the endurance 
limit. If the stress is below the enduyr. 
ance limit, the material will withstand 
an infinite number of stress applica. 
tions without failure. The relationship 
indicates that the cost of replacing 
sucker rods can be reduced by decreas. 
ing the number of cycles required to 
lift a barrel of fluid. 


This can be accomplished by either 
increasing the pump size or increas- 
ing the stroke length. As the rod load 
increases with plunger size, the prac- 
tice of employing larger pumps will 
not accomplish the desired results. The 
desired results can be obtained by using 
longer storkes and slower speeds. 

Low pump efficiency and stroke loss 
due to tubing stretch increases the num- 
ber of strokes required to produce a 
given volume of fluid and therefore, de- 
creases the useful life of sucker rods. 
The loss of rod life resulting from low 
efficiency can be reduced by selecting 
a pump type that will operate efficiently 
under the conditions prevailing in the 
well and carefully planning its installa- 
tion to assure optimum results. 

One of the more common controll- 
able causes for low efficiency is gas. 
Basically, all types of sucker rod pumps 
are rather inefficient when gas enters 
the pumps displacement space. There- 
fore, the pump installation should be 
designed to afford every opportunity 
for gas to separate from the fluid be- 
fore it enters the pump. 

If possible, the tubing perforations 
should be located below the casing per- 
forations or the top of the sand if the 
well is completed in the open hole. This 
will reduce the amount of gas entering 
the tubing, because the gas entering the 
well bore with oil will tend to rise and 
the oil will tend to settle, producing a 
gravity gas-oil separation thus reduc- 
ing the amount of gas entering the 
tubing. The pump should be provided 


























O'Bannon, Tulsa. 








Kenneth N. Mills is a practicing oil consultant in Tulsa, Okla- 
homa. He began his career with American Manufacturing Com- 
pany following graduation from Rice Institute in 1933. In 1940 
he joined Bethlehem Supply Company as chief engineer. 

During the war he became works manager for Texasteel Manu- 
facturing Company and later assistant chief mechanical engi- 
neer of Emsco Derrick and Equipment Company of Houston, 
Ideco as machinery products manager at 
Columbus in 1949, and later became chief engineer with Walter 
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Product No. 400-N 


For WIRE LINE SETTING 
specify ... Baker Model “N” 
Wire Line Bridge Plug 
Product No. 400-N 


BAKER OIL TOOLS, INC. 
HOUSTON * LOS ANGELES * NEW YORK 


















BRIDGE PLUG 


Just be sure it meets these 7 requirements 


Use the BAKER advisory service by calling the 
Baker representative in your area. He has valuable 
field knowledge and helpful suggestions to assist in 
solving your “bridging” problems. 


For wire line setting contact 
any of these leading service organizations 


Petro-Tech Service Company Worth Well Surveys 


IAKER RETAINER BRIDGE PLUG 





IT MUST BE EASILY RUN AND SET On a wire line, on tubing, or on drill 
pipe. Baker Bridge Plugs were originally designed for running and 
setting on tubing or drill pipe, and are still successfully set by this 
method. However, more than 90% of all Bridge Plugs are now set 
by the Baker WIRE LINE SETTING METHOD, which has become the 
Standard of the Industry. 


IT MUST HAVE CLEARANCE FOR FAST, SAFE RUNNING-IN. Baker Retainer 
Bridge Plugs are designed to provide adequate annular clearance for 
running in at maximum speed consistent with safety. 


IT MUST SET QUICKLY AND HOLD POSITIVELY, possible only with a 
Bridge Plug having opposed slips, and with a packing element retained 
by lead sealing rings—an exclusive Baker feature. 


IT MUST PROVIDE A LEAK-PROOF SEAL against all differential pressures; 
and with a Baker Bridge Plug it is not necessary to place cement 
above it to secure a pack-off. 


IT MUST WITHSTAND HARMFUL WELL FLUIDS. Baker Bridge Plugs are 
made of “drillable” Cast Iron for permanent installations, even under 
severe conditions. The exceptional drillability of Magnesium Alloy 
Bridge Plugs make them desirable for temporary applications where 
well conditions are favorable. 


IT MUST DRILL UP QUICKLY AND EASILY, and Baker Bridge Plugs were 
designed with “drillability” a primary consideration. The slips are 
segmented to break up readily, and the shorter bodies are quickly 
drilled out. 


IT MUST BE AVAILABLE wherever and whenever you need it. Baker 
Bridge Plugs are set by all leading wire line service organizations, and 
are quickly available through their 300 service points. 







B-J Services, Inc. Ram-Guns, Inc. 

Bird Well Surveys, Inc. Schlumberger Well Surveying Company 
The Dia-Log Company Schlumberger Surenco, S. A. 

Dowell Incorporated Schlumberger of Latin America, S. A. 
Flash Perforating Company Schlumberger Overseas, S. A. 

Ford Alexander Corporation Société de Prospection Electrique 
Huskey Guns, Inc. Trinidad Oilfield Service Limited 
Lane-Wells Company United Oilwell Service, S. A. 
McCullough Tool Company Welex Jet Services, Inc. 

Perforating Guns-Atlas Corporation The Western Company 
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with a gas anchor pipe extending below 
the tubing perforations to provide addi- 
tional gas-oil separation. 

As tubing stretch reduces the effec- 
tive length of stroke at the pump, it 
increases the number of strokes re- 
quired to produce a given volume of 
fluid and, therefore, reduces the useful 
life of sucker rods. The magnitude of 
this loss for 2-, 242-, and 3-in. tubing 
with various sizes of pump plungers is 
shown in Figs. 3, 4, and 5. 

As this loss increases with the square 
of the well depth, it increases rapidly 
with depth and becomes a loss of major 
proportions in deep wells. Also, it in- 
creases as the pump bore size is in- 
creased, because the forces producing 
the load fluctuations responsible for this 
loss are generated by the pump. 

In addition to reducing the efficiency 
of the pump this pulsating load causes 
tubing wear and tends to loosen 
screwed connections and cause tubing 
collar leaks. The losses and production 
difficulties resulting from tubing stretch 
can be eliminated by anchoring the tub- 
ing to the casing near the pump. 

The tool used to accomplish this will 
transfer the forces causing stretch to 
the casing, and free the tubing of 
this load. As the use of tubing anchors 
always involves some hazard when it 
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is desired to remove the tubing, the 
advantages accruing from their yg 
must be carefully weighed against thejp 
potential disadvantages. 

The service endurance limit of any 
material is a function of the range of 
stress imposed on the material in sery. 
ice. Most laboratory endurance limi 
evaluations are made on a rotating 
beam fatigue testing machine. This ma. 
chine subjects a specimen of the ma 
terial to a bending force which induces 
equal tensile and compressive stresses 
into the outer fibers of the material. 

The stress range for this type of tey 
has been designated as two, because 
the specimen is subjected to two 
stresses of equal intensity per stress 
cycle. If the loading were such that the 
stress ranged from zero to maximum 
tension, the range would be one and 
the endurance limit would be greater 
than that found for a range of two. 

In general the endurance limit ip 
creases as the range of stress decreases 
and in the case of a single cycle of 
stress, it approaches the tensile strength 
of the material. The effect of stress 
range on endurance limit has been 
carefully explored, and the results of 
work performed by Alman! is shown in 
Fig. 6. This indicates that the life of 
sucker rods can be increased by select- 
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i So Smooth in Action 
is ma q. > Mont 

1¢ ma. > a It’s me@w-—the Bethlehem S-45-E. But already, field 
duces a : ~ men have learned how simple it is to move, and what 
on Ba ‘ a smooth, fast job it does. It’s the perfect rig for light 
of ter i .. H gaa _ rotary, slim-hole drilling and workover chores. 

cau ek eC, ; Portable? Yes indeed! Together with the derrick. 
0 two - ae ~ Mm "gg this sturdy little outfit can easily be mounted on a 
_ Stress ame NLA! trailer; easily moved from job to job. With this sort of 
oe + f set-up it stays on the trailer during actual drilling 
ne and SS operations. oe . 
greater fi; But portability is only one of its many good points. 
wo. ao The unit is rugged, husky in every part, despite its 
mit in- A compact dimensions. It has large shafts and bearings, 
a : powerful brakes; extra-strong oil-bath chain drives. 
oll i Moreover, it is equipped with air-friction clutches, a 
 strea , , real feature; clutch capacity is higher than generally 
s been Pied found in a rig of this size. 

sults of Pie yy | - Smooth torque-converter drive, which eliminates 
own in a PANY shock-loading, is standard equipment. Optional items 
uae : pe \ ; include upper drum and hydromatic brake, which can 


be installed when the unit is built or later at field 
location. 

For full details of the S-45-E, check with the nearest 
Bethlehem Supply office. Our engineers will gladly 
explain its many advanced features, and show you the 
rig in service at the nearest installation. 











v Fis | isi ee ae f= Trailer-mounted S-45-E and other Bethlehem 
<r cae drilling equipment at work near Kingston, Miss. 
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, 89h BETHLEHEM SUPPLY COMPANY 


General Offices: 21 E. Second St., Tulsa, Okla. 
West Coast Headquarters: Los Angeles, Calif. 
Export Distributor: Bethlehem Steel Export Corporation, 25 Broadway, New York, N. Y. 
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ing equipment and operation conditions 
that will produce a minimum range of 
stress, because this will increase their 
service endurance limit. 

One of the predominating factors 
controlling the range of stress is pump- 
ing speed and it decreases as the speed 
is reduced. The relationship involves 
two considerations. 

The first factor is the inertia of the 
sucker rod string and the second is 
longitudinal vibrations induced into 
the rod string by the sudden applica- 
tion and release of load imposed on 
the rods by the pump’s valve action. As 


B-62 


the rod string has inertia, force is re- 
quired to place it in motion at the start 
of the first half of the stroke cycle 
and arrest its motion during the last 
half of the stroke. These forces induce 
stresses into the rods and the magni- 
tude of these forces increases with the 
square of the pumping speed. The di- 
rectional nature of these forces is such 
that they increase the range of load. 
The relationship between range of 
load and longitudinal vibrations in the 
rod string is rather complex and is not 
completely subject to theoretical anal- 
ysis. These vibrations are basically re- 
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sponsible for the shapes of dynamo- 
meter cards?:* and theoretically, the 
shape of the card has a definite relation- 
ship to the ratio of the material fre- 
quency of the rod string to the pumping 
speed, a ratio commonly called the 
synchronous order. 

The theoretical dynamometer cards 
are based on the assumption that the 
time intervals between pump valve 
actions are equal, the vibration energy 
is not rapidly dissipated by friction, and 
the compressibility of the fluid within 
the pumps displacement space does 
not materially reduce the rate at which 
the fluid load is assumed by the rods at 
the start of the up-stroke. 

As all of these conditions are rarely 
found in practice, actual dynamometer 
cards usually do not follow the theo- 
retical pattern. Their general shape is 
influenced, however, by speed and can 
be altered by changing the pumping 
speed-stroke length combination to 
gain a more desirable rod load without 
decreasing the production rate. 

The fact that actual dynamometer 
cards do not always follow the theoreti- 
cal pattern does not detract from the 
desirability of considering these rele 
tionships when designing a new installa- 
tion. Usually the general characteristics 
of the well load will be related to the 
theoretical card, and adverse loads can 
be avoided. 

Typical dynamometer cards for the 


. second, third, fourth, and fifth orders o! 


synchronism are shown in Fig. 7, § 
9, and 10. The relationship between 
pumping speed, depth, and synchro 
nous order is shown in Fig. 11. 

From these cards it is apparent that 
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operating at speeds tending to produce 
second and third order cards creates 
wide ranges of load and should be 
avoided if maximum rod life is to be 
achieved. Theoretically, operating at 
non-synchronous speeds will decrease 
the intensity of the loads created by 
these vibrations, and this result could 
be achieved in practice if the behavior 
of the system followed the pattern as- 
sumed in the theoretical development. 
As this does not occur in practice, the 
best method of defining the optimum 
conditions is experimental use of a 
dynamometer. 

Lhe forces which induce vibrations 
into the rod string are created by the 
opening and closing of the pump’s 
valves, and their intensity is dependent 
on the veloctiy of the pump’s plunger 
at the time of valve action. Theoreti- 
cally, valve action occurs the instant 
the plunger stops. Actually, the valve 
action is not instantaneous, and the 
magnitude of the delay is dependent on 
the action of the ball in its cage and 
the viscosity of the well fluid. 

Fluid passing through the cage holds 
the ball off its seat, and it must fall 
through this fluid before it closes. Its 
rate of fall, and therefore delay in ac- 
tion, will increase with fluid viscosity. 
Also, ball spin and magnetic forces can 
delay its closing. 


It is quite probable that magnetic 
forces are a major factor causing slow 
valve action in hard pumping wells, be- 
cause it is quite common to find highly 
magnetized rods and tubing in these 
wells. If magnetism holds the ball up 
in the cage or off the seat, as shown in 
Fig. 12, the valve will not close until 
fluid passing through the cage forces 
the ball onto its seat. Thus a relatively 
high plunger velocity is required to 
initiate valve action, and the result is 
a severe impact load that induces severe 
vibrational stresses. The possibilities of 
this action developing can be reduced 
by using rubber-lined cages or non- 
magnetic balls. 


Underfilling of the pump due to in-: 


sufficient fluid, excessive friction in the 
pump’s suction system, or surges in the 
tubing below the pump will subject the 
rods to severe fluid pounds which will 
materially increase the range of stress. 
The solution to the problem of insuffi- 
cient fluid is obvious. In this case either 
the pump bore size or rate of pumping 
should be decreased. 

Fluid friction losses will decrease the 
amount of fluid entering the pump’s dis- 
placement space in low fluid level wells 
and cause fluid pounds. As the mini- 
mum friction losses are found in the 
suction systems of stationary barrel rod 
type pumps, they should be used in the 
low fluid level wells. 

High volume wells are usually 
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pumped with tubing type pumps, and 
their suction system is composed of 
a standing valve and possibly a gas 
anchor pipe. The most desirable type 
standing valve for high pump efficiency 
is an Oversized screw-on valve, because 
it affords the largest possible fluid pas- 
sage. This valve has the disadvantage of 
requiring a tubing job to replace the 
ball and seat. 

Vibrations in the fluid column below 
the pump can cause underfilling when a 
pump is set up the hole as shown in 
Fig. 13. In this case the cyclic action 
of the pump causes the fluid to oscillate 
between the tubing and casing and its 
action is identical with that of the 
fluid vibrating in a “U” tube. If the 
frequency of this vibration is such that 
the fluid in the tubing below the pump 
is moving downward when the pump 
plunger is moving upward, underfilling 
will occur. 

This condition has been observed in 
wells with several hundred feet of pump 
submergence. The conditions under 
which this will occur can be determined 
by calculations. However, the most 
practical solution to this problem is to 
place a screw-on type oversized stand- 


ing valve on the lower end of the tubing. 
This will prevent fluid from surging 
from the tubing to the casing and estab- 
lishing ““U” tube vibrations. 

Plunger friction increases the range 
of load, because it adds to the load on 
the up-stroke and decreases it on the 
down-stroke. It can be the result of im- 
proper choice of fit, sand entering the 
space between plunger and barrel, or 
scale deposits on the barrel. The re- 
lationship between plunger fit and fric- 
tion is rather complex and cannot be 
defined. Field experience tends to indi- 
cate that a plunger that moves freely 
on the surface may not move freely 
in the well, possibly due to warpage 
and/or solids in the well fluid. Scale 
deposits on the pump barrel and sand 
entrained in the well fluid can also cre- 
ate excessive plunger friction and causé 
rod failure. 
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Jet Casing Perforating 


A jet for every completion need. 


Logging 


New magnetic collar locator for 
accuracy. 


Open Hole Perforating 


Powerful Welex Torpedo Jets for maximum 
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Down Hole Junk Shots 


For fast cleanup of fishing jobs. 
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Wherever the Welex sign appears — it signifies the finest 
trained operators... the latest wireline tools and equipment 
to guarantee you better service on your well. For further infor- 
mation on all these services, please call the nearest Welex 
office. 


Thru-Tubing Perforating 


Welex Swing” Jets for the best permanent- 
type completions. 


Formation Fracturing Tool 
Shattering power for pre-fracturing jobs. 
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How To Evaluate Paraffin Inhibitors 





P 532.2 


Cc. C. Nathan 


Research Division, Producing Department 
The Texas Company, Bellaire, Texas 


A SIMPLIFIED laboratory technique 
has been devised to evaluate the ef- 
fectiveness of chemical paraffin inhibi- 
tors prior to initiating full-scale field 
tests. Heated crude oil containing 
paraffin is pumped through a section 
of steel pipe that is cooled. Over a 
given period of time, pressure differen- 
tials across the inlet and outlet of this 
pipe and the volumes flowing through 
it are.measured. A plot is made of the 
volume per unit of pressure drop versus 
elapsed time in hours. The same pro- 
cedure is repeated with chemical inhib- 
itors added to the paraffinitic crude. 
Resulting curves indicate those inhibi- 
tors that show favorable de-paraffining 
characteristics. 


The Equipment 

The accompanying schematic dia- 
gram shown in Fig. 1 illustrates the 
equipment employed and its operation. 
The oil reservoir is a 3-gal stoneware 
crock, about % filled with crude oil, 
which contains the desired amount of 
dissolved paraffin. Temperature of the 
oil reservoir is maintained within 1 F 
by means of a thermostat that controls 
a 500-w heater immersed in the crude. 
Auxiliary equipment in the oil reser- 
voir includes a thermometer and lab- 
oratory paddle-type stirrer to insure 
uniform heating of the oil. 

A laboratory centrifugal pump with 
a flooded suction, electrically driven, 
is used to circulate the oil through 6 ft 
of % in standard steel pipe. The pipe 
is arranged in the form of a hairpin 
and is cooled either by water or air, 
depending upon whether a fast or slow 
deposition rate is required. The piping 
circuit contains several elbows, unions, 
tees, etc. It is usually found that the 
paraffin deposition is greatest on such 
fittings. This finding confirms field ob- 
servations. 

An auto-transformer connected in 
the electrical circuit to the motor driv- 
ing the pump allows for regulating the 
proper speed and, hence, the oil pump- 







- motor voltage to maintain this pressure 


Apparatus and Simplified Laboratory Technique Devised 
To Screen Chemicals Prior to Full-Scale Field Testing 
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FIG. 1. Schematic diagram of equipment used 
to screen paraffin inhibitors for field testing. 


Effectiveness of the inhibitor is 
demonstrated either by a flattening of 
the slope of the V/AP vs t plot (line 
B), or by a purging of the unit as the 
pressure rises (saw-tooth, line C). It 
has been found that some materials, 
although they do not cause a change in 
the rate of pressure build-up, effect the 
deposition in such a manner that after 
a certain time when V/AP has fallen 
to low values (i.e., AP has risen, since 
V is maintained essentially constant), 
there will be a sudden drop in the dis- 
charge pressure and/or rise in the flow 
rate, and sluffed-off deposits will be 
seen discharging into the reservoir. It 
appears that the paraffin deposit in the 
presence of such materials is less ad- 
herent to the metal than in their ab- 
sence, and it is believed that such ma- 
terials are worthy of consideration for 
field tests. The accompanying diagram 
(Fig. 2) shows typical data for two 
types of materials that would be of 
interest. 

It usually is advisable after com- 
pleting a run. to disassemble the piping 
and observe the nature of the deposited 
paraffin. If desired, the deposit may be 
quantitatively determined by draining 
out oil and dissolving the paraffin in 


ing rate. As paraffin deposits in the line, 
the resistance to flow increases, and a 
greater pressure is required to main- 
tain a given flow rate and a greater 


at the pump discharge. A manometer 
is placed at the pump discharge in 
order to measure the total pressure 
drop through the system. The oil, after 
flowing through the line, discharges at 
atmospheric pressure into the reservoir. 


Making the Test 

Satisfactory data can be gathered if 
the system is operated at a constant 
flow rate. The flow rate is determined 
at half-hour, or other suitable intervals, 
by placing a graduate beneath the dis- 
charge nozzle and is readjusted to the 
desired rate by use of the autotrans- 
former after the reading is made. The 
pump discharge pressure, AP, and the 
flow rate, V, are tabulated as a function 
of time, t. The quantity V/AP when 
plotted against t gives a straight line 
with a reproducible negative slope. 
After determining this slope for a par- 
ticular system of paraffin, crude, con- 
centration, and temperature range (Fig. 
2, line A), a repeat test is made in the 
presence of the inhibitor in question. 
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FIG. 2. Typical plot 
of test data on un- 
treated paraffinic 
crude (A). Curves B 
and C indicate desir- 
able characteristics 
of two inhibitors that 
were added to the 
paraffinic crude and 
tested. Both inhib- 
itors are worthy of 
field testing. 
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hot CC1, or other suitable solvent. It 
also may be fractionated into various 
portions for further study of its nature.* 
After reassembly, the unit should be 
cleaned of deposited paraffin by cir- 
culating hot solvent or oil through the 
pipe at 150 to 200 F. Cleanliness of the 
pipe may be ascertained without visual 
examination by determining the value 
of V/AP at the beginning of the next 
run on the unit. 


Two Variables 


The important variables in operation 
of the test have been found to be con- 





ation 
Ideal 
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The maximum recommended sus- 
pension load is 180,000 pounds. 
Will suspend 2” tubing to 512” 
casing. Head is full-opening; con- 
structed of pressure cast steel tested 
to over 4,000 psi. Hercules original 
overhead packing 
and hinged slips facilitate install- 


wells; or for well servicing. and 
repressuring projects. The Hercules 
Neoprene Tubing Stripper may be 
used in this Head on wells flowing 
intermittently, or to wipe tubing. 


To obtain more information on products advertised see page E-41 


T= ELAPSED TIME IN HOURS 


centration of paraffin in the crude and 
rate of cooling. These should be chosen, 
if possible, so that a measurable 
amount of deposition occurs during a 
working day; however, too rapid cool- 
ing may result in the deposit being soft 
and gelatinous rather than hard and 
laminated as is usually observed in field 
deposits. Cooling rates and paraffin 
depositions must be determined by 
trial and error for each particular crude 
and paraffin system of interst, although 
it has been found that concentrations of 
paraffin in crude of 0.5 to 5 per cent 
with the unit cooled in water to 70 to 
90 F are usually satisfactory. 


_. 
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arrangement 


and servicing. 


for pumping or flowing 
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Manufacturers of Oil Field Equipment Since 1924 
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Factors to Consider 

It should be emphasized that this 
test is greatly accelerated over the 
usual field conditions and that the con- 
centrations of paraffin employed are 
abnormally high. Inhibitor concentra- 
tions necessary to give results on the 
test equipment may also be out of the 
range of economic consideration. An- 
other limitation is that each individual 
system of crude and paraffin in the 
presence of the proper proportions of 
produced water must be evaluated, 
since an inhibitor found effective in 
one system is not necessarily effective 
in others. For these reasons, it is be- 
lieved that equipment such as this can 
only be used as a screening test to 
separate paraffin inhibitors that are the 
most effective for a specific crude oil. 
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The dual-purpose “Type J-5-S” Stripper 
Tubing Head is basically a ‘Type J-5” 
Tubing Head with a bowl (top section) 
screwed into the packing nut thread. 
The hinged slips, packing and packing 
nut are installed in the bowl (top sec- 
tion) with the tubing stripper in the 
body (lower section), thus permitting 
tubing to be run-in, or removed under 
pressure. Test pressure is same as the 
“Type J-5” Tubing Head. 
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SUPPLY STORES 
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W-K-M’s newest high pressure valve balances out 
the heavy stem loads and makes it possible, literally, 
to open or close it with one hand under full rated 
pressure. These new valves are designed with a bal- 
anced stem which is attached to the bottom of the 
gate and the pressure in the valve body causes it to 
exert a force equal to and in the opposite direction 
to the force exerted on the operating stem. The only 
load that must be overcome in order to operate the 
valve is the gate drag. 


The fully protected rising stem permits the stem 
threads to be outside of the valve body, and the bal- 
ancing stem serves as an open-close indicator. 


Call or write the nearest W-K-M office and get 
the complete details about this efficient new valve. 
It is available in working pressures from 5,000 p.s.i. 
to 15,000 p.s.i. 


Only one hand to open 
or close this valve 
at 10,000 psi WP 


W-K-M Balanced Stem VALVE 
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EXHAUST GAS 


Heats Flow Line to artes ae 
crude emulsion to make chemicals 

work effectively, a heater may be 

placed next to the well so that exhaust 


gas from the pumping engine will cause 
a temperature rise in the production. A 


Production oil-emulsion chemical treater utilizes thermostat can then be hooked to a 
butterfly valve on the exhaust inlet of 
engine exhaust for better chemical reaction the heater for the hot gas to be vented 
before reaching the heater when the 

desired temperature is attained. - 


The unit is made in the shop by 
building a square box around a joint 
of three-inch pipe that is the exhaust 
line. The inlet and outlet lines are 
welded to the top of the box and a 
gage is placed at the outlet so the pres- 
sure on the flow line can be noted. The 
unit is supported on a prefabricated 
horse, made from two-inch pipe, and 
then set at a convenient place near the 
flow line. 

The operating end of the heater con- 
sists of thermostat that is connected 
to the gas supply line and a diaphragm 
that operates a butterfly valve on the 
inlet line. A constant bleed-down ar- 
rangement keeps the gas under pres- 
sure to the diaphragm until the tem- 
perature reaches the desired point; then 
the thermostat bleeds the system down 
causing the butterfly valve to be ac- 
tuated by the diaphragm. 

Emulsion-breaking chemicals are in- 
jected at the well head, and the mixture 


—| aS 


ay 


* Sal ’ , (- f ff & is heated in the heater box. With the 

2 Mie Ge ae j slight warming acquired in the heater, 

» an | ’ ‘ao the emulsion will break out on the way 
it 


at “an to the tank battery with a minimum of 
e “patterns shrinkage or loss of gravity. * * * 





HH @. ® 


FIG. 1. Box-like flow line heater set on 
pipe frame horse behind pumping unit 
engine. Exhaust gases warm 3-in. flow 
line inside rectangular box. 





FIG. 2. Upstream side of heater show- 
ing exhaust line by-pass and thermostat 
with diaphragm arrangement. Excess heat 
is discharged through vertical stack when 
desired flow line temperature is attained. 
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portability + ruggedness 
the LEE C. MOORE 100 Ft. 


two-trailer mounted mast 





e in- 
cture 
| the 
ater, Designed for tougher portable assign- 


way ———NAIEE i i 

wan ments—the two-trailer rig arrange- 
ment permits the use of a larger mast, 

heavier drawworks and more 

power ... and still retain the ultimate 

in portability. 
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The capacity of this new mast is equal 
to API derrick capacity of 350,000 lbs. 








Horizontally retracting top section— 
reversible crown block. Unit is self- 
supporting—no guy lines required. 
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Planning a Water Injection Program 


Elements of Water Injection 


Fundamental Considerations in the Selection of a Flood Pattern 


J. Randolph Buck 


Consultant, Dallas, Texas 


F ULL consideration of the basic geo- 
logical and engineering factors con- 
cerning the flood prospect represents 
only the first stage of the job. Planning 
how best to apply the indicated re- 
sults constitutes the second stage. It 
is here that early decisions are made 
as to the layout of the flood in order 
to keep economics in line with tech- 
nology. 


From the planning stage onward, 


no single decision can stand on its 
own merit. Each determination must 
be weighed and counterweighed against 
other factors and decisions. The yard- 
stick is a match between investment, 
oil recovery, and profit. Since profit 
is in terms of the discounted value of 
future net revenue, the element of 
time is drawn heavily into the situa- 
tion. A knowledge of various methods 
used in water injection projects is 
very helpful in devising alternative ap- 
proaches to a given prospect. 

The principal forms that a flood can 
take are: (1) Various pattern arrange- 
ments such as the five-spot, the seven- 
spot, etc., (2) line drives, (3) edge- 
water drive, (4) end-to-end sweep, (5) 
crestal injection, and (6) controlled 
dump. While some of these may tend 
to overlap in meaning, the ideas be- 
hind them are quite different. The 
choice of a geometrical arrangement 
of wells is influenced by the locations 
of old wells, both producing and aban- 
doned; the decision to use or not use 
old wells for any purpose, and the ad- 
visability of flowing or pumping the 
production. Significance of these mat- 
ters is appreciated in understanding the 
principal flood forms. 
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Spot Patterns 

The term pattern flood is applied to 
many of the symmetrical arrangements 
of the producing and injection wells. 
The most popular pattern is the five- 
spot, which employs 4 injection wells 
at the corners of a square tract and 
1 producing well in the center. As a 
pattern flood is expanded in area, the 
ratio of injection to producing wells 
decreases. For example, 2 adjacent five- 
spots would enploy a total of 6 injec- 
tion wells for two producers. Where 
the five-spots are themselves arranged 
in a developed square, the ratio of 
total injection to total producing wells 
is equal to n*/(n-1)?, where n is the 
number of injection wells along one 
side. For large projects, the wells nu- 
merically would be about the same. 

To convert a five-spot to a nine-spot, 
additional injection wells are drilled 
at the midpoint along each side of the 
five-spot layout. One nine-spot has 8 
injection wells to 1 producer. Two ad- 
jacent nine-spots would have 13 in- 
jection wells for two producers. Where 
the nine-spots are arranged in a devel- 
oped square, the ratio of total injection 
to total producing wells may be com- 
puted as (3n? + 2n—1)/(n—1)?, 
where n again is the number of injec- 
tion wells along one of the outer sides 
of the over-all square array. In the in- 
terior of developed acerage, the net 
effect of the nine-spot is the use of 3 
injection wells for each producer. 

It is unlikely that the nine-spot can 
ever be justified except in very shallow 
areas where well drilling and comple- 
tion costs are low and the economics 
of the five-spot becomes unattractive 
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in view of a long payout under low 
injection rates. There are other pat- 
tern arrangements, including the four- 
spot and the seven-spot, that should be 
considered in special cases where more 
standard configurations for one rea- 
son or another lose attractiveness. 


Line Drives 


The staggered line drive presents an 
appearance on a development map 
quite similar to the five-spot. It differs 
from the five-spot only in that the in- 
jection wells are at the corners of a 
rectangle instead of a square. The ef- 
fect of this pattern to make the dis- 
tance between injection and producing 
wells greater than that which exists be- 
tween similar wells. 

The direct-line drive employs wells 
uniformly spaced such that alternate 
rows are producers. Use of the spot 
or line-drive pattern requires that wells 
suitably located be available or can 
economically be drilled. While it is 
usually preferable, technically speak- 
ing, to drill new wells to avoid the old 
de-saturated channels in the sand, the 
realization of profit may not permit this 
investment. For this reason, owners of 
stripper wells take their closest look at 
flooding possibilities before rather than 
after carrying out an abandonment pro- 
gram. One cannot later drill a new hole 
on the salvage value of an abandon- 
ment. 

If new wells are to be drilled for us¢ 
along with some old wells, it is recom- 
mended that the new wells be designed 
for injection rather than production 
service. This avoids the hazard of sand 
plugging, which would have occurred 
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Plan view of three water injection patterns. These diagrams show the relation- 
ship between the injection and producing wells for each pattern presented. 


during primary production. If water 
cannot be put into the formation at a 
satisfactory rate, the producers, how- 
ever expensively completed and 
equipped, serve no useful purpose. 
Where new wells are to be drilled 
throughout, the oil wells are drilled first 
in order to locate possible water-satu- 
rated areas. An opportunity is then 
available to shift the pattern slightly to 
use the watered-out well for injection 
purposes instead. 

It is apparent that in flooding as in 
primary drilling, a break-even spacing 
exists. Development and _ operating 
costs increase faster with increasing 
density of wells than does the increase 
in oil recovery. On the opposing side, 
profit decreases with decreasing density 
of wells even for the same oil recovery 
because of the increased time required 
and the consequent reduction in the 
present worth of future money. A flood 
that will run its course in ten years or 
somewhat less is probably reasonably 
situated with respect to the break-even 
spacing factor. 


Edgewater Drive 

Use of the edgewater drive is quite 
dissimilar from pattern floods. It is 
applicable to fields where the oil col- 
umn is underlain by inactive or only 


partially active water. Structural relief 
is a prerequisite. The object in edge- 
water injection is the creation of an 
artificial water drive in the absence of 
a natural water drive, or the supple- 
ment of a natural partial water drive. 
When properly applied, the oil-water 
contact will move in a horizontal plane 
progressively updip, pushing oil before 
it and leaving water-cut wells behind it. 
Wells nearest the waterline are the first 
to respond while the crestal wells are 
the last to respond. In deeper reser- 
voirs, adequate injection rates can be 
realized through only 2 or 3 input wells 
to complete the flood. If the input wells 
are located too high on structure with 
respect to the oil-water contact, chan- 
neling of water to the producers is 
more liable to occur than if the inputs 
are located considerably below the con- 
tact. Sweep efficiency will be greatest 
when the water level rises as a flat 
surface. 

There is one aspect of edgewater 
injection that must be realized. Due to 
the tendency of water to flow through 
water-saturated sand, the injected water 
can in effect run all around the edge 
of the field in the water zone before it 
is pushed updip. One result of this con- 
dition is that wells far removed from 
the injection well can be affected. An- 


other result is that under adverse con 
ditions, no wells will be affected and 
the water may move away from the 
field and out under the landscape. The 
former point shows the necessity for 
having operating control of the entire 
structure or at least of the structural 
segment being flooded. The same de 
gree of water control available in pat- 
tern floods is not enjoyed in edgewatet 
injection. Nevertheless, a successful 
edgewater flood can show recoveries at 
least as high as recoveries for a good 
pattern flood, and usually at a much 
lower investment. Although results may 
be less spectacular in the early stages 
than for the pattern flood, the edge- 
water method has the advantage later in 
the life of shortening the high operating 
cost phase through the conversion of 
downdip, water-invaded producers to 
injection work. 


End-to-End Sweep 

The end-to-end sweep is a flooding 
variation to fit particular needs. The 
plan is to begin at one end of the struc- 
ture and develop a line of injection 
wells. As the nearest wells go to water. 
they are in turn converted to injection 
service. The object is to maintain an 
oil-water front across the field and 
thereby to sweep the oil ahead and to- 
ward some natural geological trap- 
forming barrier at the other end of the 
field. 


Crestal Injection 

Crestal injection, which is the injec 
tion of water into a line of wells along 
the crest of a reservoir rather than 
around the flanks, has not been widely 
practiced. It has an application in some 
reef fields or in exaggerated sand lenses 
The plan of approach is to admit the 
water into the thickest portion of the 


Schematic cross section of three of the most popular types of flood programs. 




















Inject in D. 

Produce A, B, and C. 

Abandon C first, then 
B, then A as 
water table rises 
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Inject in C. 

Produce A and B. 

Convert B to injection 
when produced water 
becomes excessively high. 
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Produce A, B, D, and E. 

Abandon B and D first. 

Force oil toward A and 
E for ultimate pro- 
duction at the 
feather edges. 


CRESTAL INJECTION 
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NEW LUBER-FINER 
INDUSTRIAL MODELS 
~ . ANNOUNCED 


gyber bine, 


MODELS 272-C 


. AND 363-C — 
FOR MOBILE » STATIONARY | 
AND MARINE ENGINES — 


WITH UP TO 3 & 4 GALLON CRANKCASE CAPACITIES | 


All Luber-finer Models may be used on engines larger than recommended; 
however, the Pack life will be proportionately shorter. 


CHECK ALL THESE EXCLUSIVE 
LUBER-FINER FEATURES 
























@ SINGLE BOLT CLOSURE—Ingeniously de- 
signed Clamping Ring utilizes Single Bolt 
Closure for quick,easy Pack Replacement. 


@ POSITIVE SEALING GASKET—Long-lasting 
“©” ring type gasket assures leak-proof 
lid closure at all operating pressures. 


@ POSITIVE PACK SEAL—An outstanding 
feature that eliminates the possibility of a = 
oil ever by-passing the Luber-finer Pack. 


@ DUAL SAFETY VALVES—Prevents oil drain- 
back, assuring exact crankcase oil level 
reading at all times, stops oil from circu- 
lating through unit if lines are reversed 
or if the Luber-finer Unit is otherwise 

improperly installed. 
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AND DON’T FORGET!! 
FOR LUBER-FINER’S ENGINEERED PROTECTION 
— BE SURE THERE IS A GENUINE — 
LUBER-FINER PACK INSIDE!! E~? 


ONLY A LUBER-FINER UNIT PLUS A GENUINE LUBER-FINER PACK CAN GIVE YOU 
THE EXCLUSIVE PATENTED FILTERING PROCESS THAT HAS MADE LUBER-FINER 
THE STANDARD OF THE INDUSTRY SINCE 1936! 
Luber-finer Units are Standard and Optional Equipment on 
America’s Leading Diesel Trucks, Tractors and Stationary Engines. 
For Complete Information Write Dept. 101 


LUBER-FINER, INC., 2514S. Grand Ave., Los Angeles 7 | 
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Principle of the controlled dump flood sys- 
tem. Water enters perforated casing, 
flows upward through annulus, into tubing 
through perforated nipple, then down- 
ward inside the tubing through orifice to 
zone of injection. Orifice size is selected 
and plate seated with respect to working 
fluid level for known productivity of water 
sand 


pay, displace the oil away from the 
well bore uniformly from top to bot- 
tom of the pay thickness, thereby 
crowding the oil toward the thin edges 
of the field where it can effectively be 
recovered. Crestal injection provides a 
reasonable solution to the flooding 
problem presented by some of the lo- 
calized, build-up type of structures 
characterized by tapered edges and 
maximum thickness in the field’s cen- 
tral area. 


Controlled Dump 

Dump flooding is really a method of 
water injection rather than a separate 
form of flood. Because of its random, 
uncontrolled nature, it may be thought 
of as a distinct type. The original 
dump consisted of opening the casing 
so that water may enter from some 
water-bearing formation and leave via 
the depleted oil zone, usually a lime 
pay in the tri-state area. There was no 
measurement or control of the water 
movement. Dumping techniques have 
improved in recent years so that now 
it is practicable to regulate and meas- 
ure the quantity of water transferred 
by use of a subsurface flow meter. A 
removable orifice installed below the 
surface provides another method for 
dump control. The recovery of 25 per 
cent of primary oil production by dump 
methods is not an unreasonable expec- 
tation. Capital investment requirements 
are low. Dump flooding can be better 
than no flooding when other methods 
are not applicable. 


Gas Cap Significance 
In choosing the appropriate flood 
form for a given prospect, special at- 
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NOBODY 


MAKES A BETTER KELLY 
THAN BAASH-ROSS 


square kellys 
hex kellys 
all sizes 
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BAASH-ROSS TOOL COMPANY 
DIVISION OF JOY MANUFACTURING COMPANY 
Loe Angeles, Calif. « Houston, Texas « Odessa, Texas « Oklahoma City, Okla. + Casper, Wyo. « Olney, Ill. « Edmonton, Alb., Canada + New York Cit 
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D+B DUAL=PAC STUFFING BOX 


boosts profits-with less servicing 


Compact and efficient, the D+B Dual-Pac Stuffing Box saves you 
money in reduced maintenance time. 

All metal parts are steel or bronze ...there are no castings to break 
or leak. The porous bronze gland, impregnated with oil, accurately 
centers the polished rod, eliminates contact with all other metal parts 
and reduces wear on the packing. 

Dual packing permits replacement of the pressure seal packing 
without killing the well. By merely loosening the lock nut and screw- 
ing down the retainer with the cap, the lower packing is compressed 
forming a high pressure seal. Well flow is sealed off and upper pack- 
ing removed without bleeding the head 
off the well. 

Specify the best...D+B products. 

Call CONTINENTAL or your D+B 0+B 


store for service anywhere ...any time. - OEE WEL puns 


* Suches nons 


- COUPLINGS 





D+B DIVISION 

EMSCO MANUFACTURING COMPANY 
Garland, Texas 

LOS ANGELES, CALIF. 

Houston, Texas 

General Sales Offices: Dallas, Texas 


Serving the Oil and Gas Industries 





THE CONTINENTAL SUPPLY COMPANY 
General Offices: Dallas, Texas 
Representatives in all principal oil fields of the world 
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tention is given to old gas cap areas 
of the field or other gas-bearing sands, 
Water injected near a gas cap may 
flow into it then move freely over large 
areas of the field, thus setting up water 
channels to the oil producers. Wate; 
injected downdip can force oil into the 
gas-cap volume, saturating it with oj 
and increasing the amount of unrecoy. 
erable oil. In some cases, it is wise to 
inject gas into the gas cap to prevent 
its shrinkage. In other cases where only 
a small cap is concerned, it might be 
more economical to tolerate the oil los 
in the cap than to stand the expense 
of preventing entrance of oil. Where 
gas sands are in close relationship to 
the oil sands, it is good practice to 
deliberately saturate the gas sands with 
water, than seal them off at both the 
injection and producing wells prior to 
injecting into the oil zones. This tech- 
nique prevents oil from migrating to 
the gas sands and becoming unrecover- 
able. 


Sweep Efficiencies 

Essence of the whole problem of 
well-spacing, patterns, and flooding 
form is that numerous choices do exist. 
that one arrangement will best fit each 
situation, and that the ultimate success 
or failure of the project can hinge on 
the proper decisions being made early 
in the project. 

The objective is to sweep out as 
much oil as possible, quickly and at 
low cost. The matter of sweep ef- 
ficiencies is of more interest to the 
theoretical than to the practical point 
of view. Theoretical sweep efficiencies 
fall in the general range from 70 to 90 
per cent of the pattern area. The line 
drive and edgewater encroachment 
ideally occupy the high end of this 
scale. Calculated sweep efficiencies 
normally are given with reference to 
the time of first water breakthrough. 
Sometimes as much oil is produced by 
a well after breakthrough as before. 
This fact detracts from the utility of 
sweep efficiency as a factor in estimat- 
ing flood recoveries. Since given suf- 
ficient time, the factors tend to equal- 
ize in their approach to the maximum 
of 100 per cent. 

Patterns and flooding programs. 
therefore, are determined by all the 
known factual conditions peculiar to 4 
given reservoir rather than by any de- 
sire to take advantage of, for example. 
the 4 per cent theoretical advantage 
of the nine-spot over the five-spot. 

To Be Continued 

Part 5 of this series will discuss some 

pertinent problems involving unitiza- 


‘tion of water injection properties. In- 


cluded will be some ideas on proce 
dure, production allocation, role of the 
royalty owner, and some advantages of 
unitization. 
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Richard J. Howe 
Shell Oil Company, Houston, Texas 


AcTIONS and reactions are external 
forces whose sum is zero. The struc- 
ture, however, must be capable of 
withstanding these forces internally. 
These forces produce strains or deflec- 
tions in the structure which in turn 
cause stresses that must be kept within 
the allowable limits by proper design. 

The concept of an equivalent point 
of fixity is utilized here. It may be de- 
fined as an imaginary location below 
the mud line where, if the pile were 
rigidly fixed at that point and standing 
in air, the maximum moment would 
be the same as in the actual case where 
there is lateral soil resistance. As an 
illustration, consider a 100-ft pile 
driven to a penetration of 70 ft that has 
a lateral load of 100 Ib on its upper end 
30 ft above the mud line. If a calcula- 
tion, which considers the distributed 
lateral resistance of the soil, shows that 
a maximum moment of 4000 ft-lb oc- 
curs 18 ft below the mud line, then the 
equivalent point of fixity would be 
4000/100 = 40 ft from the upper end 
or 10 ft below the mud line. 

The primary advantage of using this 
method is that, in most cases, an ex- 
perienced engineer can estimate the 
point of fixity within a few feet for a 
given soil, pile diameter and loading, 
thus eliminating the tedious lateral soil 
calculations. Using the equivalent point 
of fixity approach for deflection and 
natural frequency calculations is more 
approximate than for moment calcu- 
lations; however, the results are accu- 
rate enough for most applications. 

Deflections. Deflections or lateral 
movements of offshore structures are 
of considerable importance. It is nec- 
essary to be able to determine the 
movement of the drilling deck under 
medium wind and wave conditions 
during which operations would not be 
suspended, and the movement during 
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maximum design conditions. Deflec- 
tions can be used indirectly to calcu- 
late the stresses and natural frequen- 
cies. 

An expression for the deflection of 
an unsupported cantilever pile can be 
obtained directly if it is assumed that 
the distributed wave forces may be 
represented approximately by a con- 
centrated load, P. This condition is 
shown in Fig. 1, and the expression for 
the deflection is: 

Pd* 
where 

x = deflection, in. 

P = concentrated load, lb 

d = distance from point of fixity to 

P, in. 





Mud line 


| 
| 
| 
Equivolent point of fixity _ \ 


P 422.911.) 






OFFSHORE DRILLING STRUCTURES 


e Deflection and stresses caused by external forces 
e Natural frequencies of typical structures 
e Classification of offshore structures 


E = modulus of elasticity of pile, 
Ib /in.? 

I = moment of inertia of pile, in.‘ 

L = length of pile, in. 


The deflection of a built-in pile can 
be found by determining the deflection 
of a cantilever pile under concentrated 
load and subtracting from it the deflec- 
tion caused by a pure moment of such 
magnitude to make the pile vertical at 
the upper end. This assumes that the 
platform or deck is infinitely rigid. The 
deflection in this case would be: 

Pd? Pd?L 


ea eo d 
~ EIT 4 6 


CANTILEVER PILE 




















__Mud line 











Equivalent point 


. Pa® ' 
X= ET (3L-d) 


FIG. 1. Deflection cal- 
culations for both the 
unsupported cantilever 
and the built-in pile. 
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FIG. 3. Stresses in cantilever and built-in piles can be calculated 





Assumption 


Distributed wave forces can be represented approximately by concentrated 


load P. 


FIG. 2. Deflection equations for the two template cases. 


Defiections for the two template 
cases shown in Fig. 2 can be deter- 
mined by extending the results for the 
built-in pile by assuming the templates 
are infinitely rigid. In the first case, 
where a template is used to brace the 
piles between the mud line and the 
deck, a constant pile deflection occurs 
above the mud line. Assuming that it 
is possible to neglect the distributed 
lateral resistance of the soil by assum- 
ing an equivalent point of fixity for the 
pile, the approximate deflection may 
be found by setting d = L in the equa- 
tion for the built-in pile. 


a L Ly} 1 PL? 
~ “EIU 4 $3 ft 


It should be noted that the point of ac- 
tion of the wave force, P, does not af- 
fect the deflection in this case. 

For the case where the template ex- 
tends only part way to the deck, the 
total deck deflection is the sum of the 
lower and upper pile deflections. 


1m, , PegL, d 
~ 42 EI Fl} 4 6. 


(the symbols are defined by Fig. 1). 

Stresses. The two primary types of 
stresses of interest in the design of off- 
shore structures are direct and bend- 
ing stresses. The direct stresses, which 
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are caused by axial loads, can be ex- 
pressed as: 


P 
S,=+— 
; A 


where 

Sp = direct stress, lb/in.° 

P = axial load, Ib 

A = area, in.” 
The sign is arbitrary and depends upon 
the convention chosen. In this discus- 
sion, compressive stresses are consid- 
ered as positive and tensile stresses as 
negative. Axial stresses, in the case of 
vertical piles, are a result of static loads 
together with reactions necessary to 
withstand overturning moments. The 
bending stresses are expressed by the 
following formula: 


‘ Mc M 
Sp = Pom ty 
where 
Sp = bending stress, lb/in.* 
M = moment, in.-lb 


c¢ = distance from neutral axis to 
outermost fiber, in. 

I moment of inertia, in.‘ 

Z section modulus, in.* 

The total stress at any point in a pile 

is the sum of the direct and bending 

stresses: 


| 


M 


, ‘ . P 
Sr _ Sp + Sp = + _ : 7 - 
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using the above relationships. 


In general, for offshore structures, 
the compressional stresses are the lim- 
iting factor, since the direct stresses 
are usually compressional and the bend- 
ing stress has equal tensile and com- 
pressional values for symmetrical cross 
sections. Although a 10-sec wave will 
theoretically cause 3,000,000 cycles 
per year, fatigue stresses do not appear 
to be critical, since the average stress 
is well below the minimum value on a 
typical S-N curve. 

In the case of a cantilever pile, shown 
in Fig. 3, the stresses are easily deter- 
mined. The direct stresses are equal to 
the total structural weight divided by 
the cross-sectional area of the piles, and 
the bending stresses are equal to the 
moment Pd divided by the section 
modulus: 

Wp + We Pd 


Smax _ ~~ A . 7 


where 


Smax = Maximum combined stress, 
lb/in.? 
Wp = weight of platform and 
equipment per pile, |b 
We = weight of each column or 
pile, Ib 
P = load on the pile, Ib 
d = distance from point of fixity 
to P, in. 
Z = section modulus, in.‘ 


max 


Determination of the maximum 
stress for the built-in pile structure 1s 
more difficult. As stated in the discus- 
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BAROID gives yow all 


Baroid mud-and-cuttings analysis provides a fast, accurate log 
of your well while the bit is making hole. You obtain well 
information simultaneously with the drilling operation. This 
continuing analysis assures you that every important trace of 
oil or gas will be detected, every possible pay zone discovered. 
Coring time can thus be reduced since only cores that count are 
taken at depths that the Baroid analysis shows oil and gas. 
Important on-location core analyses are made as part of your 
Baroid Well Logging Service. 

Baroid Well Logging provides you with a dependable log 
of your well. You know whether oil or gas exists, you obtain 
microscopic studies of cuttings for porosity and lithology, you 
know the depth of hole, thickness of formations, the drilling 
rate, and the characteristics of the drilling fluid. You obtain 
an on-the-job, continuing picture of your well when you need 
it most. 

Depend on Baroid for an accurate log of your next well. 
Mail coupon today for latest Well Logging Brochure. 


( 





BAR OGIO BIVIisto nN 
National Lead Company 
Main Office: P. O. Box 1675, Houston 1, Texas 


WELL LOGGING OFFICES — Shreveport, New Orleans, Corpus Christi, Houston, 
Midland, Oklahoma City, Los Angeles, Casper, Billings, and Salt Lake City 
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FIG. 4. Expressions for calculating maximum stress in both the full 


and partial template pile structure. 


sion of deflections, the moment at the 
top of the built-in pile is Pd*/2L, which 
means that the moment at the bottom 
must be Pd(l —d/2L). Taking mo- 
ments about the bottom of the left- 
hand pile, it becomes apparent that 
there must be an additional axial com- 
pressional load in the right-hand pile 
and tensile load in the left-hand pile to 
resist the overturning moment. Taking 
the sum of the moments of all external 
forces about the base of the left-hand 
pile, 


2pa (1 ... )- R,a — 2Pd = 0 


2L 
Solving for R,, 


Pd? 

aL 

where R, =additional axial load caused 

by the external moments, Ib. 
Therefore, the maximum stress will be 


gs  _Wo+Wo , Pd 
max — A Tr aLA 


Pd d 
Zz a 


Wp = weight of the platform and 
equipment per pile, Ib, 
a = distance between piles, in. 
The maximum stress for the case of 
the full-template structure shown in 
Fig. 4 is an extension of the built-in 
pile case. The moment at the top and 


R, : 


where 
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of fixity 


FIG. 5. Natural frequencies for a cantilever and a built-in pile can 


be determined by means of the expressions given above. 


bottom of the unbraced pile section 
will be PL/2; therefore, the axial load 
to resist the overturning moment will 
be 2Pd/a—PL/a. Thus, the maxi- 
mum stress will be: 


where 

W, = weight of the template per 

pile, lb. 

In the case of a partial-template 
structure, maximum stress could be lo- 
cated in the upper pile section or the 
lower pile section. These expressions 
are presented in Fig. 4. 

It should be emphasized that these 
four examples are very special cases; 
however, they are useful for determin- 
ing the order of magnitude of the 
stresses. 

Natural Frequencies. Natural fre- 
quencies of offshore structures can be 
divided into two classes: Vertical and 
lateral. Of the two, the vertical natural 
frequency is probably the least impor- 
tant since there are not any large ver- 
tical exciting forces acting on the struc- 
ture. Small vertical vibrations, how- 
ever, can be objectionable to person- 
nel, and they may also have an effect 
on the pile capacity over a period of 
time. The lateral frequency, on the 
other hand, can be quite important 


since the fundamental lateral frequency 
of many deep-water structures is very 
close to the average frequency of the 
waves, and the fundamental frequency 
of shallow-water structures can be ex- 
cited by the higher harmonics present 
in the waves. The important point is 
that the amount of deflection or mag- 
nification, caused by the frequency of 
the forces being near the natural fre- 
quency of the structure, is a function 
of the amount of damping. This has not 
been evaluated to any extent for off- 
shore structures to date. 

The energy method for determining 
natural frequencies can be applied con- 
veniently to off-shore structures. This 
method is based upon the assumption 
that the sum of the potential and 
kinetic energy is constant throughout 
the cycle. Although this is not exactly 
true in the actual case, owing to the 
fact that some energy is being dissi- 
pated by friction, it is a good approxi- 
mation since the undamped and the 
damped criticals are approximately 
equal for small amounts of damping. 
Stated mathematically, this method can 
be expressed as follows: 


PE+KE=C 


For the case of a weight supported 
by a column, as shown in Fig. 5, the 
vertical deflection y caused by a load 
P is: 

PL 
~ AE 
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FIG. 6. Natural frequency equations for the two template cases. 


where 
y = vertical deflection, in. 
P = load, Ib 
L = length of column, in. 
A = area, in. 
E = modulus of elasticity, lb/in.” 


The potential energy stored by the col- 
umn would be equal to one-half the 
product of the load (AEy/L) and the 
distance through which it moved (y): 
1AE . 
re = FZ L a 
The kinetic energy is equal to one-half 
the mass times the velocity squared: 


en} TSP 


Therefore, the energy equation is: 
SM ny ES: 
ri" * Fe eee << 


A = cross-sectional area of the col- 
umn, in.* 

E = modulus of elasticity of the col- 
umn, Ib/in.? 

L = length of column, in. 

y = displacement of weight, in. 

W = equivalent weight, Ib 

&= 386 in./sec? 

C = constant 


on the platform. 


Taking the first derivative of the energy 
equation, 


1 AE dy ,1 Wey oy 
aS. => Vy = —+ =~ = —— 
2k * @ 2 g dt dt* 

Simplifying, 
d*y AEg 
az * wl‘ 


This equation is the differential equa- 
tion for simple harmonic motion, and 
the solution for the natural frequency 
is: 


27Vwi Vwi 
cycles/second 
where 


fry = vertical natural frequency in 
cycles/second. 


It should be emphasized that W repre- 
sents the equivalent weight, and it can 
be shown that the equivalent weight is 
approximately equal to the weight of 
the platform plus one-third the weight 
of the columns. Therefore, 


W=Wpt+ 3 Wo 


where 
W = equivalent weight, Ib 
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SELF - CONTAINED STRUCTURE 


FIG. 7. Structure classification by the amount of equipment located 


Wp = weight of platform deck and 
all equipment, lb 

We = weight of columns or piles, 
Ib. 


The energy equation for the lateral 
vibration of a weight on a cantilever 
column may be developed in a similar 
manner by determining the load nec- 
essary to deflect the column laterally a 
distance x. The expression for the lat 
eral natural frequency of this system 
is presented in Fig. 5, where the ver- 
tical and lateral frequencies are also 
summarized for the built-in case. The 
natural-frequency expressions for the 
full-template case are identical with the 
built-in case, with L being the distance 
between the point where the pile is 
attached to the template and the equiva- 
lent point of fixity in the vertical case, 
and the distance from the bottom of 
the template to the point of fixity in the 
lateral case. 

The partial-template system shown 
in Fig. 6 has two natural frequencies if 
the template is considered as one weight 
and the platform deck as the other. By 
using the analogy between this system 
and a system consisting of two weights 
hanging in series on two springs, ex 
pressions can be obtained for the lateral! 
and vertical natural frequencies. These 
expressions are summarized in Fig. 6 
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NSTALLATION OF TEMPLATE-TYPE STATIONARY PLATFORMS 
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INSTALLATION OF UNBRACED -PILE STATIONARY 


FIG. 8. Classification by method of installation for stationary 


platforms. 


As with the examples for deflections 
and stresses, these natural-frequency 
examples are special cases that may be 
used to indicate only the order of mag- 
nitude. 


Classification of Offshore 
Drilling Structures 

A practical classification of offshore 
drilling structures can be a very effec- 
tive design tool, since each type of 
structure has certain inherent desirable 
and undesirable features. One general 
classification of these structures is very 
difficult because there are so many pos- 
sible combinations; hence, structures 
are here listed by three different classes: 
(1) Amount of equipment located on 
the structure, (2) degree of mobility 
and method of installation, and (3) 
method of support. 

Equipment Located on Structure. 
The tender-type platform is by far the 
most popular method of drilling wells 
in shallow and intermediate water 
depths today. More than 90 per cent of 
the offshore wells in the world to date 
have been drilled by this method. There 
are two basic components of a tender- 
type structure—the drilling platform 
and the tender. The drilling platform, 
which is approximately 50 by 100 ft, 
supports the derrick, derrick substruc- 
ture, drawworks, engines, rotary, one 
or more mud pumps, mud pits, logging 
unit and any other miscellaneous 
equipment necessary to maintain circu- 
lation during short periods of time 
when the tender is pulled away. A drill- 
ing tender is either a converted LST, 
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NSTALLATION OF SUBMERSIBLE- HULL MOBILE UNITS 
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NSTALLATION OF ELEVATING-DECK MOBILE UNITS 


PLATFORMS 




















































FIG. 9. Classification 
of mobile units by 
method of installation 


YF barge or a specially constructed 
vessel. These tenders contain pipe 
racks, pipe, casing, mud storage, ce- 
ment storage, active mud, main mud 
pumps and living facilities for approxi- 
mately 50 men. 

One advantage of the tender-type 
platform is its semi-mobility owing to 
the fact that the tender itself can be 
moved quickly to another location and 
the small platform can be salvaged 
quite easily, or all or part of it left on 
location as a production platform. Al- 
though all platforms used in conjunc- 
tion with tenders today are of the sta- 
tionary, template type with piling, 
there is the possibility that the smaller 
mobile units could be designed for use 
with a tender. One of the disadvantages 
of a tender-type platform is that under 
moderately severe weather conditions, 
it is necessary to suspend drilling op- 
erations and move the tender away 
from the platform. Most tender-type 
platforms, however, have mud pumps 
located on the drilling platform so that 
circulation can be maintained during 
the period when the tender is away. 
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INSTALLATION OF ELEVATED-DECK MOBILE UNITS 


The self-contained type of structure 
can either be a mobile unit or a sta- 
tionary platform. A number of self- 
contained, stationary platforms have 
been constructed in the Gulf of Mex- 
ico. Since their installation and salvage 
costs are relatively high, they are usual- 
ly designed to drill multiple wells. A 
great majority of mobile units are of 
the self-contained type. The self-con- 
tained structures contain all equipment 
necessary to drill and complete wells 
together with quarters to house the per- 
sonnel. Fig. 7 summarizes classification 
of these structures. 

Mobility and Method of Installation. 
The stationary, template type of plat- 
form has been the predominant method 
by which offshore wells have been 
drilled to date. These stationary plat- 
forms can be either tender-type or self- 
contained structures. A majority of the 
stationary platforms erected to date 
are composed of a template through 
which piles are driven, after which a 
deck section is placed on top of the 
piles. 

The stationary, unbraced-pile plat- 






















Today’s widespread experience and experimentation in 
air drilling leaves no doubt about the need for true 
heavy-duty air compressor equipment. Illustrated above 
are two of various units developed by Cooper-Bessemer 
to meet this need. 


Although compactly packaged and meeting all require- 
ments for portability, these complete units offer the 
long life, continuous operation and extreme durability 
for which the larger Cooper-Bessemer compressors have 
long been known. And, since any one of these units will 
outlast a number of the high speed compressors com- 
monly used, it is certain to live through a well com- 
pletion, insure an increased rate of penetration and 
contribute to big reductions in drilling cost. 


In addition, Cooper-Bessemer offers you a choice of 
packaged units to meet your particular needs perfectly. 
For example, as shown, there are units designed to be 


Bessemer 
Compressors 


DRILLING 


TOP: Type EM-2, rig-powered, skid-mounted, 
2-cylinder air drilling compressor. 
Rated 200 to 300 hp at 450 rpm. 


BOTTOM: Type FMP-2, independently powered, 
skid-mounted, 2-cylinder air drilling compressor. 
Rated 150 to 300 hp at 300 rpm. 


Another Example 
of 
Lfficient Power 


at Lower Cost 


rig powered and others equipped with their own en 
gines. Moreover, since these packaged units are equipped 
with the same standard heavy-duty cylinders used on 
larger Cooper-Bessemer compressors, it is possible to 
cover extraordinary pressure and volume ranges and 
employ exceptional unloading facilities. 


The nearest Cooper-Bessemer office will gladly give you 
complete data on the ideal setup for your requirements 
Get in touch with them. 





MOUNT VERNON, OHIO YT] 


COOPER-BESSEMER 


GROVE CITY, PENNA, 






New York City © Seattle, Wash. © Bradford, Pa. © Chicago, Il! 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, la. © San Francisco, los 

Angeles, Calif. © St. louis, Mo. © Gloucester, Mass. © New 

Orleans, la. © Tulsa, Okla. © Cooper-Bessemer of Canada lid 
Edmonton, Alberta—Hoalifax, Nova Scotia. 
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PILING SUPPORT STRUCTURE 
WITH UNBRACED PILING 
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PILING SUPPORT STRUCTURE WITH TEMPLATE 
AND SMALL NUMBER OF PILES 
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a ment costs, economy of 
operation is of para- 

— mount importance in | 

AM producing wells with 
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=F decreasing oil-water 
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oa ratios. 

= Reda pumps are 








given consideration as 


original or replacement equipment | 


because of their known performance 
in producing fluid at a ower cost per 


barrel, thus often extending the ulti- | 


mate economic life of wells. 


Improved engineering and design 
have increased operating life. In- 
creased operating life means lower 
labor cost per barrel, lower invest- 
ment cost per barrel, /ower mainte- 
nance cost per barrel; ower cost per 
barrel produced. 





PUMP COMPANY 
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BARTLESVILLE, OKLAHOMA 
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PILING SUPPORT STRUCTURE WITH TEMPLATE 
AND LARGE NUMBER OF PILES 


FIG. 10. Classification of piling-supported 
structures. 


form, which has not been utilized to 
any great extent, does have certain de- 
sirable features. This type of structure 
would probably be installed in the man- 
ner shown in Fig. 8, where the deck is 
moved on location by one or more 
barges, piling driven and deck clamped 
to the piling. Then the barge is sub- 
merged slightly and removed leaving 
the platform standing as shown. It is 
quite possible that this type of installa- 
tion could be accomplished without 
using a derrick barge, which could rep- 
resent a considerable cost savings, par- 
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MOVEMENT OF CASING * 


*The highest percentage of suc- 
cessful cement jobs result from 
. . . mud removal and preven- 
tion of channelling by .. . 
movement of the casing, from 
the time casing reaches bottom 
until the plug “bumps.” 
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Well Completion Specialists 
WEST COAST 
Box 3751 
Los Angeles 54, Calif. 
Phone DA-4-1106 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA-3-6603 
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ke ticularly in remote locations where no 
; heavy handling equipment is available. 
Fig. 8 indicates a classification by de- 
gree of mobility and method of instal- 
lation. 

At the present time, there are more 
fixed-deck units in operation than any 
other type of mobile unit. This popu- ij . -—fy / EF fe / 
larity cris wank teak tha att 118 — first /n Pressure bonto 
that the basic design of these units is . 
an extension of the proved inland 
drilling barge principle. These units are 
moved to location in a floating posi- 
tion with their drilling decks some 50 
to 60 ft above the water and then are 
lowered to the bottom by flooding the 
lower hull. The method by which the 
unit is lowered to the bottom varies. 
Some units lower bearing surfaces to 
bottom to stabilize the unit, thus allow- 
ing the hull to be lowered in a hori- 
zontal position. Other units simply sink 
one end first to establish stability and 
then lower the other end. A majority 
of fixed-deck mobile units have pon- 
toons that are used as additional sta- 
bility members. By necessity, these 
units always have a thick lower hull 
since it must be capable of supporting 
the unit in a floating position. As dis- 
cussed previously, this thick lower hull 
presents some rather severe problems in 
the way of differential-pressure head 
forces caused by the waves. At the pres- 
ent time, there are seven of these units 
in operation, and the largest is limited 
to a depth of approximately 60 ft of 
water. It appears that 75 ft will be 
about the maximum water depth for 
fixed-deck designs due to excessive deck 
elevations when the unit is floating. 

The elevating-deck type of mobile 
unit floats on location with its drilling 
deck at or near the water level, and in 
most cases, the drilling deck is actually 
utilized as the floating support mem- 
ber. These units generally utilize pil- 
ing that is driven into the bottom to 
establish vertical and lateral support. 
After the support has been established, 
the drilling deck is raised to the neces- 
G* sary height above the water level to 
clear the maximum-design waves. One 


on 


{ 





\ 


Se ( 








SUC: problem associated with the elevating- 
rom deck type of structure is the design of 
fen- mechanisms capable of exerting the 
mere large forces necessary to elevate the 
rom drilling deck. 

tom The elevated-deck type of mobile 


unit moves on location with its drilling 
deck approximately 40 to 50 ft above 
the water, and the drilling deck remains 
at this height during the entire instal- 
lation procedure. These units establish 
their initial stability by lowering piles 
or bearing surfaces to the bottom. 
When these piles or bearing surfaces 
have established sufficient bearing ca- 
pacity, the floating hull or unit upon 
which the drilling deck was floating is 
either lowered to the bottom or re- 
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moved. One of the elevated mobile 
units currently in use operates on the 
principle of floating on location and 
dropping its piles to the bottom, jack- 
ing the piles to the desired penetration, 
lowering the hull or floating member 
to the bottom and clamping the hull to 
the piles to establish both pile and hull 
support. Fig. 9 illustrates a classifica- 
tion by the degree of mobility and 
method of installation. 

Classification by Method of Support. 
Structures utilizing piling support fall 
into three general classes—namely, un- 
braced piles, a small number of piles 
with template and a large number of 
piles with template. 
| The unbraced pile structure general- 
ly is some type of mobile unit. It could 
also be a stationary structure. One dif- 
ficulty with the unbraced pile structure 
is that the bending moments in the piles 
are higher, since there is no lateral 
| bracing. Also, higher pile penetration 

is necessary owing to the lack of sup- 

plementary bearing support. The pri- 

mary advantage of the unbraced-pile- 

| type structure is its relatively simple 
| design. 

The template structure, having a 

&-*ter eh oun good ans | small number of piles, is usually a Sta- 

| tionary, tender-type or self-contained 

e e structure. Advantages of this type of 

this pair aS the best! structure are the simpler fabrication 

practices, more rapid installation and 

salvage and more convenient corrosion 

protection. Some of the disadvantages 

are the higher pile loads, which gen- 














NO-GALL or LO-TORK Compounds give | erally become critical from a soil-bear- 

— : ing standpoint rather than from a 

threads on tool joints and drill collars the best sheatn steittandinl, sink the, beanie tik 

protection money can buy. They do this by section necessary to span the greater 

j minimizing friction—maximizing gall resistance. — = the eee uM 

° . ri e template type of structure utiliz- 

They spread easily, uniformly — - © ing a large number of piles, has the ad- 

or squeeze out. They lubricate without freez- | vantage of using lighter deck sections 

ing—permit fast break-out on string after string | and having lower pile loadings and pen- 


etrations. It may also be made up from 
smaller units, one or more of which 
can be left on location as a production 


of drill pipe. | 
It’s just sound economics to insist on the best 


compound you can buy. It means longer life for | Platform. These units are always sta- 

S tatete Teen Deus te meney saved. Next | tionary, tender-type or self-contained 
too Lk aoe S, sige y platforms. Fabrication costs of these 
job insist on the BEST—insist on | platforms are usually higher than the 
either WECO NO-GALL or LO- | Ones utilizing a small number of piles, 


and the salvage costs are also generally 
higher because of the larger number of 
piles to be removed. Fig. 10 shows 
these types of structures. 

The hull support structures can also 
| be divided into three classes that have 
een certain relative advantages. These 

| classes are structures with thick lower 
hulls, thin lower hulls and divided low- 
er hulls. 

A structure being supported by a 
thick lower hull is subject to relatively 
severe differential-pressure head forces 
that may cause lateral resistance prob- 
lems. There is also a problem of obtain- 
® ing sufficient overturning resistance by 
hull support alone. particularly where 


TORK Compounds. Available at 
supply stores everywhere. 





WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 


Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 
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—reduces number of belts needed 


This is the belt designed to enable oil men to get more 
work out of a drive — with lower V-belt costs, longer 
sheave life and lower V-belt drive costs. 

The U.S. Royal Super-Service V-belt delivers 40% 
more horsepower than a general duty belt. /t also absorbs 
greater shock loads. Because of its greater strength, it 
reduces the number of belts required to use stock sheaves, 
puts less weight on shaft. Any V-belt drive that is a 
“tough drive” needs this belt. 

U.S. Royal Super-Service Belt is heat- and oil-resistant. 


Mechanical Goods Division 





US) 


THE PETROLEUM ENGINEER, November, 1955 To obtain more information on products advertised see page E-41 B-89 





Delivers 40% more horsepower 














—reduces the matching belt problem 


—has longer service life 


Excess stretch has been worked out mechanically before 
the belt leaves the factory — without loss of elasticity. 

For a powerful weapon in the fight against ever-rising 
production and maintenance costs, specify U.S. Royal 
Super-Service V-Belts. Their distinctive red color makes 
identification easy, guards against replacement by stand- 
ard belts. Get Super-Service Belts from field and supply 
stores or through any of the 27 “U.S.” District Sales 
Offices. Or write us at Rockefeller Center, New York 
20, N. Y. 
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HULL SUPPORT STRUCTURE HULL SUPPORT STRUCTURE HULL SUPPORT STRUCTURE 
WITH THICK LOWER HULL WITH THIN LOWER HULL WITH DIVIDED LOWER HULL 


FIG. 11. Classification of hull-supported structures without piling. 
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PILING PLUS HULL SUPPORT STRUCTURE PILING PLUS HULL SUPPORT STRUCTURE 


PILING PLUS HULL SUPPORT STRUCTURE (] 
WITH THICK LOWER HULL WITH THIN LOWER HULL 


WITH DIVIDED LOWER HULL 


FIG. 12. Classification of piling plus hull-supported structures. 
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ments placed on the hull by the mem- where it is impossible to develop the 2. Geyer, Richard A., “Design Criteria for anc 
bers that connect the drilling deck lateral and overturning resistance to ca Sone eee a ee har 
e ‘ 4 : ° presented a e AP shore perating 
with the hull. As in the case of thick- withstand reasonable severe storm con- Symposium, Houston, Texas, March, 1954. of t 
hulled units, the bearing problems ditions without the use of piling. One 9. enter, ones, M. weed Rrnneeents, Ble inc 
: ° ‘ i ‘ ™ ‘ cae shore Summary,”’ Spring Park, Min- 
caused by overturning moments and elevated mobile unit of this type, which nesota, Summary Reports, 1954. , 
lateral resistance can be serious. Most is capable of drilling in 100 ft of water. ees aes, eae Se sts 
c . 2 . . gations or snore ri ng s “uc Ss 
of the structures with thin lower hulls has recently been placed in operation the Gulf of Mexico,”” ASCE Convention Pre- Te) 
. . . . . . ar ta ) are 952. 
are mobile units of the elevating-barge in the Gulf of Mexico. Another pro- + See pe ed a agg din oe as | 
type. The units with thin outrigger posed elevating-deck unit with a thin Theory and Its Application to Surf Prob- 
° ° lems,” Annals the New York Acc mu 0} 
pontoons that completely support the — lower hull is designed to use supple- Selonces, Vol. Gi, May 13, 1949, pp. 376-424. 
unit in the floating and sinking posi- mentary piling only during the hurri- 6. Payne, John M., “Mobile Units for Ofshare 
. b: wih a Drilling,” presented at the API Offshore Op- 
tions and then are lowered to the bot- cane season. Fig. 12 classifies hull- cretion Geagtalem, Geeren, ‘Toxns, March. 
tom for bearing support, could, how- supported structures that incorporate 1954. 
> al b lassified ji his : ili 7. Rossell, Henry E. and Chapman, Lawrence 
ever, also be classified in this category. puing. B., “Principles of Naval Architecture,” = 
. ~ avi ¢ ivi * Society of Naval Architects and.Marine En- 
Structures having a divided lower gineers, New York, 1949. Ca 
hull experience very low differential- Acknowledgment 8. Sainflou, M., “Essay on Vertical Break 
, C j ant . waters,” unpublished paper translated from | 
pressure head forces on the lower hull. The author wishes to thank Shell Oil the French by Clarence R. Hatch, Wester = 
There are, however, certain factors that Company for permission to publish Reserve University, Cleveland, Ohio, 1936. n- 
Se ¢ 7 ™ . s — ’ m 9. Terzaghi, Karl, ‘“‘Theoretical Soil Mechanics, tw 
tend to offset this advantage. There is this paper. In particular, the author John Wiley and Sons, New York, 1951.% * 
B-90 THE PETROLEUM ENGINEER, November, 1955 TH 








nce 
nan 
on. 
the 
and 


irles 
res: 
ater, 
and 
the 
sion 


Ver- 
‘iles 


ents 
and 


for 
its,” 
ting 
54. 
yard 
Min- 


esti- 
in 
Pre- 


Jave 
rob- 
u of 
424. 


hore 


rch, 


ence 
The 
En- 


eak- 
rom 
tern 
36. 


cs,’ 


55 





A Simplified Method of... 


P 951.16 


Calculating Behavior of Closed Reservoirs 


Part 1 


W. C. Sturdivant, Jr. 


New Idea in Handling Trial-and-Error Balances 


Reduces Burden of Calculations 


A simplified method of calculating the behavior of a closed 
reservoir has been derived for predicting performance under 
gas injection. This new method is based on previous work 
done by G. W. Tracy, and takes into account the difference in 
compressibility of liberated and injected gas. Complete exam- 
ples are presented, using data from a West Texas reservoir, 
showing steps in making such determinations. 

Volumetric Balance—Basis of Method. The volumetric bal- 
ance (frequently referred to as “material balance”) equation 
relates oil and gas production, pressure, and original oil-in- 
place. The simplified form presented by Tracy’ for reservoirs 
without water drive is: 

(Eq. 1) N=ngat 8 de 








where: 
(Eq. 2a) dy = 
(B — r,v) 
(B — r.v) — (B, —r,v) + mB, (> itt ) 
(Eq. 2b) and g¢, = 
Vv 





(B —r,v) — (B, —1,v) + mB, (= v' -—1) 
~ 

on and ¢, are functions of pressure and may be calculated 
from the P-V-T analysis of reservoir fluid (and a geological 
estimate of m for reservoirs having a gas cap). 

Use of Volumetric Balance. Equation 1 may be used to cal- 
culate the original in-place oil (N) from cumulative produc- 
tion of oil (n) and gas (g) and from corresponding measure- 
ments of bottom-hole pressure (used to determine ¢, and ¢,). 
Three or four such determinations at different periods in the 
history of a closed reservoir usually serve to establish an 
estimate of original in-place oil. 

An incremental form of Equation 1 may be combined with 
gas-oil ratio and saturation equations to provide a means of 
calculating the pressure drop and gas-oil ratio increase accom- 
panying an increment of oil production. These incremental 
calculations are the basis for estimating future performance 
and are made by trial-and-error. Tracy describes a method of 
handling such calculations which greatly reduces the number 
of trial-and-error attempts. This method has been expanded to 
include gas injection in a closed reservoir. 

The use of these simplified methods of calculation is illu- 
strated by a series of examples, based on data from a West 
Texas reservoir (Reservoir “X”’), and presented in three parts 
as follows: 


Part 1: Calculation of in-place oil from’ pressure-pro- 
duction history. 

Part 2: Calculation of future performance by pressure 
depletion. 

Part 3: Calculation of future performance under gas 
injection. 


CalculationOf In-Place Oil From Pressure-Production History 


Part 1 illustrates calculations that from the estimate of 
in-place oil in Reservoir “X”. Calculations are performed in 
two parts: (1) calculation of ¢ factors as a function of pres- 
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= een -—{— 23454 
2400 — 
z n_ 
3 BHP Survey aap 2210+ 
1 § 2200 
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sure from laboratory pressure-volume-temperature analysis 
of the reservoir fluid, and (2) solution of Equation 1 at differ- 
ent times in the production history. Example 1 shows calcula- 
tions that would be made if no gas cap were present, and Ex- 
ample la shows the calculations for a gas cap of 20 per cent 
of the oil zone in size. 

Example 1 — Oil-In-Place, No Gas Cap. Problem: Determine 
the volume of oil originally in place in Reservoir “X”’. 

Given: 

a. Production history of Reservoir “X”, as reflected by 
Fig. 1. 

b. Differential liberation P-V-T data on a sample of oil 
from Reservoir “X”, as indicated by Fig. 2. 

c. Logs, drill stem tests, and production data indicate 
no gas cap is present. 

d. At the mean reservoir depth (volumetric average), 
the original BHP was 2540 psig and the temperature 
is 140° F. 

e. Figs. 3 & 4 (correlations of gas gravity, pseudo-criti- 

cal properties, and compressibility). 
Solution: 

a. Using specific gravities shown in Fig. 2, and correla- 
tions of Figs. 3 and 4, calculate the v factor of lib- 
erated gas as shown in Table 1. (Note the use of Fig. 
2a as a means of correcting the reading of Z values 





base.) 
b. Using the same pressures as in Table 1, calculate 4, 
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@ FIG. 1. Production history of a West Texas field, Reservoir ‘'X 
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A flip of the release cam and the fly- 
wheel momentum rides through the 
compression of the combustible mix- 
ture. This is possible because the 
simple hand control cam holds the 
inlet valve open (not exhaust valve), 
thereby releasing compression, there- 


There’s no need to stop a CSCO to 
check oil level...to add oil...to 
check water level... or to add water. 
And you can SEE when an oil change 
is needed, for on a CSCO the oil level 
is plainly visible at all times. Instant 





CSCO parts needing repair or atten- 
tion can be removed from the engine 
with a minimum of disturbance of ad- 
jacent parts or assemblies. 

The reason: CSCO exclusive de- 


sign embodies unit assemblies per- 
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fore the combustible mixture} 
allowed to charge the cylinder during 
free cranking — an exclusive CS() 
feature. 

SAFE! Impulse does not tr 
until after dead center . . . so, it can} 


kick back! 




























EASY T0 SERVICE 


wrenchless access to the crankcas, 
through the extra large opening 
makes oil changing and cleaning ou 
of the oil sump easy and quick. 


Since there’s no need to stop, 
there’s no need to restart! 


EASY T0 REPAIR 


mitting quick and easy accessibility. 

For example, the piston and rod 
assembly is easily removed throug) 
the crankcase without draining the 
water or oil. No other essential parts 


are disturbed! 


SMOOTH STEADY OPERATION 


The degree of damping chosen for CSCO Pumping Engi 
exactly suited to their extra heavy flywheels. The fly wheel 
tia provides the peak power while the oil damped govern 
the throttle steady, thus permitting engine to average the 
up to its full capacity. 


No need to derate CSCO Engines on oil well pump 
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The Petroleum Industry — Since 1859 
Helping Make America Great 





Easy and safe to start...easy to service and ee 
‘lee repair...smooth, steady operation — all highly 
ssibility important features for more dependable and 


and rod economical performance. And only in CSCO 
through Engines will you find all four! CSCO ACCESSORIES: Gas and Electric Starters ¢ Low-Water Shut-off Switch 


ing the : ° Automatic Gas-Gasoline Control ¢ Oil Pressure Safety Switch e@ Fuel 
Another time-and-money “Saving CSCO fea- Metering Valve @ Volume Tank @ Plastic Magneto Cover @ Oil Filter Kil 


ture is that every CSCO can be renewed on 
location. No expensive hauling costs! THE CONTINENTAL SUPPLY COMPANY 
Ask a Continental man for full details. He’ll General Offices: Dallas, Texas 


convince you that CSCO Pumping Engines will , fi 


Representatives in All Principal Oil Fields of the World 
reduce your pumping costs. 


SERVING THE OIL AND GAS INDUSTRIES 





BLO Pumping Engines are available through 
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@ FIG. 2a. Calculated ‘*Z"’ factors 
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8 > al 
—— p 
> tad Comeseaaee SP.GR. Pol Re ee * FIG. 3. Compressibility factors 
4 2 eee eee of natural gases at pseudo reduced va 
conditions, as taken from ‘‘Com- . 
wpe tn 3 
. 300 400 600800 1000 1200 1400 1400 1860 2000 22002400600 Pressibility of Natural Gases"’ by 22 
PRESSURE Dr. George Granger Brown, 1941. 1 
19 
and ¢, values from equations 2a and 2b, without the PSEUDO REDUCED PRESSURE 7 
.¢) 1 2 3 o 5 5 7 
v” 11 ; 1 ‘ 
— 9 PSEUDO REDUCED 

gas cap term of m B, a 1] . Table 2 shows this | TEMPERATURE | : 
calculation. Plot ¢, and ¢, as a function of pres- - ot oe bs , 
sure, as shown in Fig. 5 (solid curves). ————- | 

. ' . : 09: 

c. From Fig. 1, determine cumulative stock tank oil p10 —— 

(n) and gas production (g) as of the time of each on Top a oa CA | 
pressure survey. (Gas production is determined by \ en et er, $ . 

integrating the area under the GOR curve.) Solve ol 8 .< ae ui Y L. 

Equation | for each pressure survey as shown in San? YH, 4 > 
Table 3. Each solution of “N” in Table 3 is about 22,- \ 9 Yp LD 3 . 

000,000 barrels. This indicates that if the reservoir es - 6 y, pS 

has no source of energy other than the gas in solu- \ 7 VA J/ / 

tion, the oil originally in place is 22,000,000 bbl. \ ora y. i aS = 

15 
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Nomenclature of symbols used in Part 1 of this series is 
given at the end of the discussion. 


NGG" Ly Ai 


“ 
\ 
AX 

| 


° 
wn 





Example 1a — Oil In Place With Gas Cap. Problem. Calcu- 
late the volume of oil originally in place if Reservoir “X’ has 
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a gas Cap. : LZ ¢ ust 
Given: ‘i YZ 26 | j P 
Production history of Fig. 1, P-V-T data of Fig. 2, and al Y ee 
net gas and oil isopachs which indicate the gas cap to be " 1.05 y 
20 per cent of the oil zone volume. BHP data show the ee =r 
mean original gas cap pressure to be 30 Ib greater than 1.1L Ye ie — 
the mean original oil zone pressure. Analysis of a sam- AA? 
ple of gas cap gas shows a gas gravity of 0.845. 30% as 
1.05% 81 1.1 — 
Solution: 1.05 
a. Calculate 4 factors from Equations 2a and 2b, as \4 a3 
shown in Table 2a, and plot as indicated by dashed 0 9 L 6 7 7) 5 7) —?" 
curves of Fig. 5. In calculating ¢ factors (Table 2a), PSEUDO REDUCED PRESSURE 
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it will be noted that the gas cap pressure is presumed 
to be 30 lb greater than the oil zone pressure 
throughout the entire pressure range. This correction 
of 30 Ib in the gas cap pressure is minor for this 
example and is included for illustration only. It also 
will be noted that calculations of Fig. 2a assume the 
gas cap remains constant in gravity. In those prob- 
lems involving a gas cap subject to retrograde con- 
densation, it is desirable to have P-V-T cell informa- 
tion of the volume occupied (under flash liberation) 
by the combined gas and condensate, and to substi- 
tute the “v” quantity so determined in Column 14. 

















700 





650 











PSEUDO-CRITICAL PRESSURE vs. GAS GRAVITY 





PSEUDO-CRITICAL PRESSURE, PSIA. 
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b. Calculate N at each pressure point of Fig. 1, as 
shown in Table 3a. It is of importance to note that PA 
. . . — 
calculation of N by this method is no more accurate Z Va 
than the determination of m. For example, a repeti- 2 
. . . a 
tion of these calculations for different assumed values *. J 
of m show the following results: haw 
_ 2 
Calculated N s Pg 
(is initinasceiasailal ae eee = 400 
——_ z Ya 
m 2345 Ibs 2210 1bs 2085 Ibs _—-1930 Ibs ¥ 
: a 18.87 18.31 18.42 18.29 = 
a 15.66 15.26 15.64 15.59 6 PSEUDO-CRITICAL TEMPERATURE vs. GAS GRAVITY 
: - 18.79 13.29 13.49 13.57 © a 2 
. 12.09 11. 11. 12.04 
TABLE 1. v Factors — Liberated Gas GRAVITY press an Yan 
300 
Ty = 40°F = 600°R 5.018 Ty =,3011 , 6 7 8 9 1.0 1.2 
Po = 2540 psig = 2555 psia 
: ; ; ; . : - : @ FIG. 4. Pseudo-critical properties of hydrocarbon gases, from 
p Liberated Te TR Pe PR Z j ‘ CNGA. 
on 3011 Z 
8p. gr. To/Te : P/Pe (Smoothed) ——— 
psia *R psia F 
55 «= 845 4387—s«.37) 643.85 .695 .819 é 
2415 $12 428 1.41 6853.63 712 i . 888 The agreement between values of N calculated for any as- 
po 7 413 1.45 «= 667.—i<“‘«#2#*C BD "740 235 = sumed m is equally good in all cases, and does not indicate 
11 «= 760s 410s«d:468s«BT_—s 8.17 745 1.061 the true gas cap size. 
1915 746 © «4051.48 667.87 765 763 1.200 
1715 43 «©6408-1490 667s 2.57 .788 1.384 Nomenclature — Part | 
iS THB 40814 BF 8.27 -805 1.600 B_ Oil reservoir volume factor (barrels space occupied 
3150 £745 405.48 671.97 820 1.878 in reservoir by 1 bbl stock tank oil and gas in 
15 = 750: 406—s«1.48 Ss 667—s«*d2«CT_s«w BO 2.268 solution). — - 
- 5 «Os (‘édsSSC(téiTSC*«iz;«CS 885 _— B, Oil reservoir volume factor at original reservoi! 
715 300 4238-142 6651.08 872 3.673 pase oe 
; g or g; Cumulative gas produced. 
so 8 HO 1S lL 600 5.203 m___ Ratio of original free gas space to oil space. 
315 1.007 491. s«1.22 658 48 905 8.650 N Oil originally in place, stock tank barrels. 
215 «1.160 «= 542s. 8B 33 913 12.77 . . 
n orn, Cumulative oil produced, bbl. 
4.6 1.000 205.5 P Reservoir pressure. 
ft t, _ 5) mi " P, Original reservoir pressure, psia. 
Fig. 2 —— Fig 3 Fig. 2 P. _ Pseudocritical pressure, psia. 
TABLE 2. Calculation of ¢ Factors [No Gas Cap] 
Po = 2540 psig 
By = 1.652 
to = 1.315 MCF/bbl 
1 2 3 4 5 6 7 8 9 10 11 
P v Ts rsV B B—rev Tov Bo — Tov (B — rgv) og én 
P (Bo — Tov) v B — rsv 
paig bbl/MCF § MCF/bbl = 
Col. 9 Col. 9 
Py 2540 819 1.315 1.077 1.652 575 1.077 575 inf. inf 
2400 888 1.240 1.101 1.617 516 1.168 484 032 27.8 16.1 
2300 941 1.190 1.120 1.593 473 1.937 415 058 16.2 8.16 
2200 999 1.145, 1.144 1.573 429 1.314 338 091 11.0 4.71 
2100 1.061 1.100 1.167 1.550 383 1.395 257 126 8.42 3.04 
1900 1.203 1.010 1.212 1.510 298 1.578 074 224 5.36 1.33 
1700 1.384 921 1.275 1.472 “197 1.820 ~"168 365 3.79 54 
1500 1.600 835 1.336 1.433 097 2.104 "452 549 2.91 18 
1300 1.878 755 1.418 1.395 -.023 2.470 —_818 795 2.36 03 
1100 2.268 675 1,531 1.360 —1171 2.982 -1.330 1.159 1.96 —115 
900 2.813 596 1.677 1.325 352 3.699 -2.047 1.695 1.66 21 
700 3.673 .518 1.903 1.290 .613 4.830 —3.178 2.565 1.43 24 
500 5.203 430 2.237 1.250 987 6.842 —5.190 4.203 1.24 ~.23 
300 8.650 333 2.880 1.205 -1.675 11.375 -9.723 8.032 1.08 21 
200 12.77 275 3.512 1.175 2°337 16.793 -15.141 12.80 1.00 18 
0 205.5 : _ _ 270.2 -268.5 268.5 77 
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a 
From Fig. 2 


From a 1 From Fig. 2 
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| SLIM HOLE RIG. SLIM HOLE RIG 


Lighter weight Slim Hole rigs can bé moved with fewer Slim Hole rigs can be rigged up in less than 
loads for less. The difference in moving costs can mean time. In fast digging areas, where rig-up and 
the difference between profit and loss. Slim Hole rigs time often consume up to 25% of total well tim 
frequently weigh less than half that of conventional reduction in rig-up time alone could save large 
rigs. A 10,000’ “‘big’’ rig moves in 20 loads or more... money each year. 

the smaller rig requires 7 to 9 loads in most states. 


ROLLER BIT COSTS | 





N - 80 
TUBING 


SAVES 27%| Ns 


‘SLIM HOLE RIG 








As a general rule, Slim Hole bits cost 20% to 30% less. In most areas, a tubing drill string should las! 

Recent bit improvements in Slim Hole sizes appear to be as long as 42-inch drill pipe, provided the cor 

giving almost as much footage per bit as corresponding exercises appropriate care. On the average, con! 

big bits, making the Slim Hole bit cost comparable, and can expect important savings ranging up to 50° g 
in many cases less. N-80 tubing. 


CAR! 
From 


DON’T GO INTO SLIM HOLE DRILLING: “BLIND” let 


assen 


Your copy of “Slim Hole Facts” is now off the press. This 150-page book will giv¢ § comy 
you the latest factual information on how Slim Hole drilling can save you 

money. For your free copy, please contact your nearest Cardwell representative, € 
or write Philip L. McLaughlin, Drilling Research, Cardwell Manufacturing 

Company, Inc., Box 2001, Wichita, Kansas, on your company letterhead. T. 


INCAN CUT daily drilling costs... 


lleliess Expensive equipment can lower costs 


MDAILY RIG COSTS — "DEPRECIATION 
: INSURANCE AND TAXES 


SAVES 60%. 


SLIM HOLERIG aE SLIM HOLE RIG 





r rigs require low initial investment, depreciation, Being lighter, smaller, and: generally simpler, Slim Hole 
taxes, and.maintenance. Such rigs can be rigs usually cost considerably less than ‘big’ rigs. 

i with 4 and sometimes 3 men—thus reflecting Sometimes this cost differential is less than expected 

erable saving in labor. Because of lower daily because some Slim Hole rigs are wheel-mounted, or self- 
nsiderable savings can be effected. As an exam- powered, and often have special equipment to reduce 

1 ‘big’ rig can drill a well in 10 days, a Slim Hole rig-up time. In most instances, a Slim Hole contractor 
i take 23 days before drilling costs became equal. may anticipate a lower capital investment, lower depre- 

ciation, and insurance rates. 
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SAVES 40% 
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vings of 25% fo 60% might be expected using Slim Hole contractors report that one-third savings in 

tole rigs, depending on per cent load factor and repair costs might be expected when compared to the 

equirements for the given area. Compound Slim larger, more complex mechanism of ‘’big’’ rigs. This 

gs rarely need more than half as much peak saving depends on drilling conditions, the contractor 
big’ rigs rated for same depth. and his personnel. 


CARDWELL now has many rig combinations available for Slim Hole Drilling 
From this line of equipment, a contractor, operator, or workover contractor may 
‘lect either compound or split rigs, either wheel-mounted or skid-mounted 
assemblies. He can choose a wide variety of drives, masts, engines, pumps, or air 
‘mpressors. See your nearest Cardwell representative, or write Cardwell for 
‘complete information on Slim Hole rigs. 


(CARDWELL> Cardwell Mifg. Co., Inc. 


ia. wWwIiCHITA, KANSAS e U. S&S. A. 
QUALITY AT LOWEST PRICE 
Interested in AIR. DRILLING? Call Cardwell 
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TABLE 2a. Calculation of ¢ Factors (With gas cap of 20 percent of oil zone volume. 




























































“SS FACTORS 
No Gas Cap 
With Gas Cap (m=.20) 


(Gas Cap 


(No Gas Cap) 
| 


( Gas Cap 


PRESSURE, psig 





TABLE 3. Calculation of “N” 





[No Gas Cap] 

1 2 3 4 5 6 7 8 
Wtd. Cum. oil “ Cum. gas ; 
avg. produced produced n?n g og N 
BHP D g oe —— (7)+ (8) 
psig on og 1000 bbl MMCF 1000 1000 MM bbl 
2345 10.60 19.10 643 828 6.81 15.80 22.61 
2210 4.7 11.25 980 1529 4.80 16.90 21.70 
2085 2.82 8.10 1265 2344 3.57 18.99 22.56 
1930 1.45 5.55 1580 3557 2.29 19.74 22.03 


t | - 
From Fig. oan From Fig. 1 
Average N = 22.2 MM bbl 











TABLE 3a. Calculation of “N 
[With gas cap of 20 per cent of oil zone volume.] 











1 2 3 4 5 6 7 S 
Wtd: Cum. oil Cum. gas 
avg. produced produced nén gg N 
BHP n g - — + (7)+ (8 
psig én og 1000 bbl MMCF 1000 1000 MM bbl 
2345 7.10 13.4 643 828 4.56 11.10 15.66 
2210 3.40 7.80 980 1529 3.33 11.93 15 26 
2085 1.95 5.62 1265 2344 2.47 13 17 15.64 
1930 1.02 3.93 1580 3557 1.61 13.98 15.59 





F amy 


From Fig. 1 Recs Fig. 5 


From Fig. 1 
Average N = 15.5 MM bbl 
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i 
P, = 2540 psig oil zone, 2585 psia gas cap . 
Bo = 1.652 Gas cap gas = .845 sp. gr. ‘ ‘ Ses m = -20 5.018 Ty = 3011 
to = 1.315 Po = 664 psia Te = 487°R To = 140° F = 600°R TR = 1.37 m Bo = .3304 
iG 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 ” 
P v” 
P Gas cap : ; 
oil zone v Ts IgV B B—rgv fov Bo—rov (B—rgv) (1)+45¢ Pr Z Z 3011— 9 v’/¥o” v’/vo”"—1 mBo (9)+(17 og $n 
psig -(Bo-tov) psia P/Pe (Smoothed) P x (16) (2)/(18) (6) /(18 
2540 2585 3.89 .695 810 1.000 - -- = inf inf 
2400 2445 3.68 .690 687 846 = 1.044 044 015 047 18.9 11.6 
2300 2345 3.53 .685 .683 -877 1.083 083 027 085 11.1 556 
2200 2245 3.38 .680 913 1.127 127 042 133 7.51 3.23 
2100 2145 3.23 .675 .678 952 1.175 175 . 058 184 5.77 2.08 
1900 1945 2.93 .690 683 1.058 1.306 .306 .101 324 23 92 
1700 1745 2.63 .700 1.208 1.492 492 163 .528 2.62 31 
1500 1545 2.33 .720 1.403 1.733 733 . 242 791 2.02 2 
1300 < See Table 2 > 1345 2.03 .743 1.663 2.054 1.054 348 1.143 1.64 —,02 
1100 1145 1.72 .785 etl? 2.044 2.523 1.523 .503 1.662 1.36 — 
900 945 1.42 .812 2.587 3.195 2.195 .725 2.420 1.16 —.15 
700 745 1.12 .850 3.434 4.241 3.241 1.071 3.636 1.01 —,17 
500 545 .82 .890 4.917 6.072 5.072 1.676 5.879 89 —17 
300 345 .52 .930 8.115 10.022 9.022 2.981 11.01 79 — 2 
200 245 .37 —.950 11.67 14.42 13.42 4.43 17.23 74 —, 14 
0 45 1.000 66.9 82.6 81.6 27.0 296 .70 aa 
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¢@ Calculated “¢" factors from 
Equations 2a and 2b for Reser- 
voir ‘*X.”” 


P,, | Pseudoreduced pressure (P/P,; both in psia). 

r Solution GOR (Gas in solution). 

r, Original solution gas-oil ratio (gas in solution at 
bubble-point pressure and reservoir temperature. 

T, Reservoir temperature (°R). 

T..Pseudocritical temperature (°R). 

T,;, Pseudoreduced temperature (T/T,). 

V Volume of liberated gas at reservoir conditions (bbl 

space occupied in reservoir by 1 MCF of gas). 


v” Volume factor of gas cap gas. 
v”, Volume factor of gas cap gas at original reservoir 
conditions. 


Z Gas compressibility factor (liberated gas). 


Reference 
1. Technical Note 256, pg 53, Journal of Petroleum Technology, Jan. 1955 


To Be Continued 
Part 2 of this series will illustrate the calculation of the be 
havior of Reservoir “X” without a gas cap and under col- 
tinued pressure depletion. This will involve the calculation of 
gas-oil relative permeability ratio (k,/k,) which is extrapolated 
to determine future behavior. An example will illustrate the 
procedure. 
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Oil Well Casing Suspension. 


This is Part 2 of a paper presented before the 10th Annual Petroleum 
Mechanical Engineering Conference of the American Society of Mechan- 
ical Engineers in New Orleans, Louisiana. Part 1 presents the mathematical 
development of equations used in this discussion. Those interested in the 
paper in its entirety should request ASME Paper No. 55-PET.-27; Part 1 
— Effect on Thin Walled Cylinders of Combined Loading from Tension 
and External Slip Compression; Part 2 — Application to the Problem of 








Casing Head Slip Suspension 


Allen F. Rhodes 
McEvoy Company 


James C. Wilhoit 


Rice Institute 


CasiNG suspension is only one part 
of the overall well completion, and it 
isa primary requirement that its dimen- 
sions conform to restrictions inherent 
in the other completion equipment. 
This places a considerable limitation on 
the design engineer. A certain range of 
casing sizes is inherently associated 
with a fixed size of wellhead flange 
bore. The maximum diameter of any 
casing suspension is limited to that 
which will pass through full-opening 
blowout preventers mounted on the 
casing-head flange. All standard API 
casing heads must be full opening to the 
lightest weight of the largest size cas- 
ing upon which they may be mounted. 
The support area for the casing suspen- 
sion is thus limited to the annular area 
between these two critical dimensions. 

In deeper wells with multiple strings 
of casing, the vertical height of the cas- 
ing-nest portion of the Christmas tree 
assembly is of considerable concern to 
the operator. The casing-hanger assem- 
bly is limited at the top in that it should 
not rise above the surrounding flange 
surface and is limited at the bottom in 
that it must not overlap the side out- 
let by an amount that would cause a 
significant flow restriction. In conven- 
tional casing-head design, the center 


line of the side outlet is placed far 
enough below the lower surface of the 
top flange to provide nut and box 
wrench clearance for ease of casing- 
head assembly in the field. Any increase 
in vertical height of the casing-hanger 
assembly beyond this external limita- 
tion adds directly to the length of the 
casing head and, consequently, the 
height of the casing-nest assembly. 


Load Capacity vs Internal 
Deflection 

The load capacity of any casing su- 
spension must be stated in terms of the 
suspended weight of a specific weight 
and grade of the size casing for which 
it is designed. It is further necessary to 
specify the maximum reduction of the 
inside diameter of the casing, which is 
associated wth the rated suspended 
weight. It is obvious, therefore, that 
any One casing suspension has a multi- 
plicity of specific numerical capacity 
ratings. 

A casing suspension may be said to 
have failed when the suspended casing 
weight results in the reduction of the 
inside diameter in an amount sufficient 
to restrict the passage of necessary tools 
into the bore of the casing. This is an 
arbitrary amount and is relatively inde- 
pendent of the nominal casing 
diameter. 

After giving consideration to normal 
casing suspension practice, joint safety 
factors and conventional drift practice, 
the authors feel that a desirable crit- 
erion for the capacity of casing suspen- 
sion would be as follows: 
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Casing suspension should be cap- 
able of supporting the tabulated mini- 
mum joint strength for any weight and 
grade of casing for which it is intended, 
with a reduction of the casing inside 
diameter of less than 0.030 in. 

Application of full-rated working 
pressure of the casing head above the 
pressure-sealing elements of the suspen- 
sion should not cause additional reduc- 
tion of the casing inside diameter. 


Initial Bite or Self-Setting 
Slips and Release 

In the installation of a casing suspen- 
sion, the suspended pipe weight is not 
available for proper initial setting of the 
slip segments. The suspension design 
must be such that the weight of the slip 
segments combined with the sliding 
friction between the outer surface of 
the pipe and the slip teeth will cause an 
initial bite sufficient to allow transfer 
of load from the elevators to the slip 
segments, thereby imbedding the slip 
teeth into the pipe a sufficient amount 
to support the full suspended weight 
without further relative motion. For a 
variety of reasons, the suspension may 
be required to release the pipe after an 
initial setting, and therefore, the design 
must provide for release of the slip seg- 
ments upon upward relative motion of 
the pipe to the casing head. 


Separation of Pressure and 
Slip Loading 

A casing-hanger assembly consists of 
a casing suspension and a pressure 
pack-off. This paper is concerned only 
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with the casing suspension, but it is q 









































































































































necessary design condition that the hy. oe 
draulic forces acting on the pressure. Anot 
a. sealing elements have no detrimental _— 
x effect on the suspension performance that 
4 for 
z de 
= é : : given 
ws The Engineering Design Equations 
a D From the conclusions of Part 1 of Dia. | 
o. this paper,* the two equations govern. 
a ing the design of oil well casing suspen. 
ei j sions are as follows: 
Ad 
. her 
= Max. Dia. Decrease = = 
S. Colle +08 - 
Sa x Pipe 
7r1ltE oa 
Tangential Stress = _ 
CoT(«< +0) .. - 
~ 7; < Pipe Load Tl 
1 2 3 4 5 6 7 8 9 10 W 12 ia sion 
‘ 
DISTANCE FROM FREE END (INCHES) where: = 
x = taper angle in degrees slidi 
© = friction angle in degrees a 
R = mean radius of casing in 0 
inches slip 
DIRECTION OF LOAD t = wall thickness of casing in othe 
inches wit 
70 | = slip segment length in inches tice, 
sus eZ E = modulus of elasticity in psi = 
atic 
wa BOWL Comparison of experimental results hav 
with values given by the equations in erly 
D. ‘ > i > i i ‘ 7 
FIG. 1. A comparison of deflection along pipe as obtained ee Atabpensin we A and 1 
experimentally and calculated by equations used to determine ee ee ey ae wee oo ee 
diameter decrease. Note close accuracy of the predicted max *Effect on Thin-Walled Cylinders of Com- 
. * bined Loading from Tension and External Slip 
imum deflection. Compression. ASME-55-Pet.-27. 
300, 
000 a P ‘ 
THEORETICAL a 450,000 - 
Q 
400,000 o 
EXPERIMENTAL-2 », /, xs 
ae if aa + 
350,000 9 ot 
Ox 4 VARIATION OF FRICTION WITH 
200, F< /' “CONTROLLED FRICTION” SLIP 
re) 2a ZL 
- 300,000 6-4 
3 = o |7 
= a 7 4 
Q = 250,000 + 
< ——— / / 
° < ' 
= f ° +3 
a = 1e 
= j ® 200,000 i. 
= z Pr 
3 io 
100,000 < 
U 150,000 a. } 
's | 
1 (e) 
f 100,000 iz / 
! 
@ SUPLENGTH & = 6” x 
TAPER ANGLE oC = 7° 50,000 
FRICTION ANGLE 6 = 6.1° 
0 010 020 030 0010 .020 .030 .040 0 2 4 6 8 10 12 14 16 18 20 
CASING INSIDE DIAMETER FRICTION ANGLE-©& (DEGREES) 


DECREASE (INCHES) 
FIG. 2. Comparison of calculated vs FIG. 3. Variation of friction angle obtained with 
experimental results obtained in test “controlled friction’’ slips. Smooth back slip fric- 
on 7-in. 23-lb casing. tion angle is estimated to be 8 deg. 
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yn arbitrary maximum diameter de- 
crease Of 0.030 as used by the author. 
Another approach would be to deter- 
mine the maximum diameter decrease 
that will cause yielding or permanent 
deformation of the casing. This is 
given as: 


Dia. Decrease at Casing Yield Point = 
ZR es, 


E 


where oy). = yield stress for the cas- 
ing used. 


Suspension Design Variables 
and Their Limits 

Three variables in a casing suspen- 
sion design are open to the engineer. 
These are the slip taper angle, the slip 
segment length and the coefficient of 
sliding friction associated with slip mo- 
tion on its taper surface. Slip suspen- 
sions may be further divided into two 
general classes, One using an inserted 
slip bowl to support the slips and the 
other providing a slip taper integral 
with the casing head. In current prac- 
tice, casing-hanger assemblies for high 
capacity, which are designed for instal- 
lation through the blow-out preventers, 
have the inserted slip bowl when prop- 
erly designed: medium-capacity casing 





en Hole Caliper 
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hangers, where packoff is installed sep- 
arately; deliver satisfactory perform- 
ance with the use of an integral slip 
taper. 

The practical range of slip tape: 
angles and slip lengths is limited by the 
dimensional restrictions previously dis- 
cussed and by their inter-relation. The 
maximum outside diameter of the slips 
at the top and the minimum diameter at 
the bottom are determined by consid- 
erations of casing diameter, minimum 
slip segment thickness, minimum slip 
bowl thickness and maximum casing 
head bore diameter. Further, it is un- 
desirable. for the slip segment to over- 
hang the taper by a large amount above 
or below, due to the possibility of an 
unbalanced couple destroying the uni- 
form pressure on the casing. As may 
be seen from the design equations, 
either an increase in the slip length or: 
an increase in the taper angle will in- 
crease the slip suspension capacity. For 
the reasons just discussed, an increase 
in both variables is not possible, and 
the designer must accept a com- 
promise. This compromise restricts the 
range of taper angles to between 5 deg 
and 9 deg and the range of slip lengths 
to between 312 in. and 11 in. in practi- 
cally all the currently available oil well 
casing suspensions systems. 

The third variable is the coefficient 








THE CHEMICAL PROCESS CO. 


SERVICING 
OlLa GAS 





Open hole calipering is a quick and economical method 
of obtaining important well data prior to plugging back, 
setting open hole packers, or setting liners, etc. The 
Chemical Process Company’s Open Hole Caliper has a 
number of operating features not available in other 
instruments. The tool will pass through open-end tubing 
(2” or larger), the motor-driven calipering arms are 
expanded and retracted at will which allows repeated 
runs without coming out of the hole, from 2” to 32” 
bores can be measured within 4%” accuracy, and the light 
weight of the tool allows accurate calipering in crooked 
holes. A Brown Recording Unit used with the tool plots 
a linear chart calibrated in 4%” increments. Recordings 
can be made from 10’ to 100’ per minute, with a vertical 
scale of 10’, 20’, 50’, and 100’ to the inch. Excellent 
correlations with radioactive and electric logs have been 
obtained. 

If you are operating old wells on which records are 
not available, if you have a flood project, or if your 
producing wells have been shot, acidized, or fractured, 
there is always a possibility of hole enlargement. Talk 
to your nearest Chemical Process Company station about 
open hole surveys before you undertake any future serv- 
ice work. They'll be glad to explain this special service 
to you and advise you whether it has an application in 
your well program. 


The Chemical Process Company 
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of sliding triction between the slip seg- 
ment and its supporting taper. Surpris- 
ingly enough, little engineering atten- 
tion has been given in the past to this 
factor, in spite of the obvious fact that 
it is the only one of the variables not 
subject to the dimensional restrictions. 
The past history of casing suspension 
design records a number of experi- 
ments with increasing the coefficient of 
friction by “rough machining” of the 
slips and/or bowl. This method has 
never come into general use for two im- 
portant reasons. Since the high coeffi- 
cient of friction resulting from “rough 
machining” is present during the init- 
ial setting operation, considerable diffi- 
culty is experienced in getting the 
teeth on the face of the slip sufficiently 
imbedded in the casing to support the 
high load of the final setting without 
shearing or relative motion between the 
slips and the casing. When slips of this 
type are fully set under a high load, it is 
almost impossible to retrieve them due 
to the myriad ridges fully indented into 
the bowl taper. Despite this problem, 
it is apparent from the design equations 
that even a small change in the coeffi- 
cient of friction or friction angle will 
cause a significant increase in the load 
capacity of the suspension system and 
will require no changes in the physical 
dimensions. 


One Concept in Controlling 
Friction 

In considering the use of the friction 
angle as a design variable, the require- 
ments for high load capacity and good 
initial pipe bite are apparently irrecon- 
cilable. If a slip construction, however, 
could be adopted that would cause an 
increase in the friction angle in a pre- 
dictable relationship to the increase of 
load, this would present an attractive 
solution to the problem. 

One such slip construction has been 
developed that is referred to as the 
“controlled friction’’ principle. The 
slips first have the taper machined on 
the back in the conventional manner. 
This taper is then interrupted by a tool 
having an included angle of about 90 
deg, which removes the major portion 
of the surface area but leaves intact a 
calculated amount of area parallel to 
the bowl taper. At the lower load levels, 
the tapered area on the back of the slips 
moves downward relative to the bowl 
with about the same coefficient of fric- 
tion as in a conventional slip suspen- 
sion. The casing load transferred to the 
slip increases the normal pressure be- 
tween the slip and the bowl to a point 
where the surface compressive stress 
becomes greater than the yield stress of 
the bowl material. At this point, the 
lower edge of the tapered surface on 


the slip begins shearing a very thip 
layer of the bowl material. This cause, 
a continuous increase in the apparent 
friction angle as the applied load rises, 

The small angle with the bowl taper, 
made by the interrupting tool at the 
upper edge of the flat surface on the 
slip, facilitates easy release of the slip 
suspension in response to upward 
movement of the pipe relative to the 
casing hanger. The desired capacity cap 
be achieved with a contact area on the 
back of the slip sufficient to reduce the 
brinelling of the bowl to a few thov. 
sandths of an inch. This allows the sus. 
pension assembly to be re-used a cop. 
siderable number of times without re. 
machining. 

Fig. 3 shows the casing inside dia- 
meter decrease vs casing load with a 
slip suspension using “controlled fric- 
tion” as compared to a dimensionally 
identical smooth back slip suspension, 
As can be seen from the design equa- 
tions, the only factor that can account 
for the difference in casing collapse at 
the same casing load is the apparent 
friction angle ©. This graphically por. 
trays the increase in friction angle with 
casing load due to the “controlled fric- 
tion” structure used on the back of the 
slips. 

The result is increased slip capacity. 
kk 

















CATCHER ASSEMBLY 





Introducing the new Merla 


PISTON-PLUNGER ASSEMBLY 


The new Merla ‘'Catcher Assembly and Piston Plunger"’ fills a long- 
time production need for a simple, rugged and efficient piston 
plunger. 


Meeting the tough demands of every day ‘‘oil patch'’ performance, 
it makes countless trips each day, up and down the tubing string 
. . + providing an effective gas-fiuid seal . .. and top-notch paraffin 
scraper qualities. 


Consider these advantages — lower gas/oil ratios... increased 


i 
production... paraffin removal ...and longer life flowing wells j 
— then, call your nearest Merla ‘‘production-wise"’ engineer, he i 
is as near as your telephone. 





PISTON PLUNGER 





Lod & ® L A y °o re] L C re] R Pp. Dixon 1754. P. 0. Box 2576 e Dallas, Texas 


Engineering Service Co., Corpus Christi, Ph. TUlip 3-4489 — Odex Eng. & Eqpt. Co., Odessa, Ph. 7-3568 — Clif Mock Co., Houston, Ph. Olive 4-2641; Lake 
Charles, Ph. HE-6-8264; New Iberia, Ph. 2-3626; Lafayette, Ph. CE-4-1824 — Hudson-Eads, Inc., Wichita Falls, Ph. 2-8584; Abilene, Ph. 2-5331 — Merla Tool 
Corp., Shreveport, Ph. 5-3701; Oklahoma City, Ph. Melrose 2-6983 — A. Greer, Farmington, Ph. Davis 5-3123 — Swan Specialties Co., Casper, Ph. 2-2689 — 





Eastman Oil Well Survey Co., Calgary, Ph. 3-3446 — Petroleum Industry Consultants, C.A., Caracas, Venezuela, Ph. 57.092. 
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The first Diesel-Electric drilling-rig power units built by 
Electro-Motive drilled their first hole to a depth of 12,000 
feet for The Offshore Company of Baton Rouge, La. A second 
hole is now being drilled. 


These flexible units offer the petroleum industry an entirely 
new concept in a Diesel-Electric drilling rig. A compact, 
lightweight package with all components engineered, built and 
backed by one manufacturer, the Electro-Motive unit fea- 
tures simplified control and rugged dependability at a cost 
far below that of previously built Diesel-Electric rigs and com- 
paring favorably with Diesel-mechanical rigs. 


| Basic unit consists of eight-cylinder General Motors 567C 


two-cycle Diesel engine— developing 875 continuous horse- 
power— mounted on portable skid with two generators, gen- 
erator control cabinet and engine cooling apparatus. Direct 
current electricity from the generators is supplied by cable to 
the 625-horsepower motors which, singly or in pairs, supply 











power for the mud pumps, draw works and rotary table. 


Unmatched Flexibility 


Power transmission cables are quickly and easily connected 
_ 4nd disconnected with no bolting or taping required. Thus 
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ew Electro-Motive Drilling-Rig Power Plant 
ompletes First Hole....for Offshore Company 


World’s Largest Builder of Heavy-Duty Diesel Engines and Electric Traction Equipment 
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Maximum portability of Electro-Motive Power Units is shown in this 
photo of skid-mounted 8-cylinder Diesel engine-generator set being 
delivered to Offshore Company drilling site near Houma, La. 


setup time is reduced to a minimum. Engine-generator units 
in land operation can be placed anywhere near the drilling 
site, with no need for heavy foundations or worry about 
alignment with mud pumps, draw works and rotary table as 
is required with mechanical rigs. In offshore operations, the 
advantage is that Electro-Motive power can be put into a 
minimum of space with important savings in high-cost deck 
area of barge. 

For further information, write or call your nearest Electro- 
Motive representative. 


Electro-Motive Division offices located in New York City, 
Chicago, Jacksonville, St. Louis, Tulsa and San Francisco. 


ELECTRO-MOTIVE DIVISION: GENERAL MOTORS 


LA GRANGE, ILLINOIS « Jn Canada: GENERAL MOTORS DIESEL, LTD., London, Ontario 
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Untreated River Water and Sand Used 


UNUSUAL FRACTURE TECHNIQUE 


Stimulates New Mexico Dry Gas Wells 


IN the Farmington area of New Mex- 
ico, 40,000 gal of untreated water from 
the San Juan river and 60,000 Ib of 
20-40 mesh sand trucked in from 
northeast Arizona make up a standard 
fracturing treatment to stimulate dry 
gas wells upon completion. This is a 
brand new idea in hydraulic fracturing 
technique and one that violates the 
long- established criteria that the frac- 
turing. fluid must be viscous enough to 
support the sand in suspension. Key to 
the success of these new fracturing 
treatments, referred to locally as “river- 
frac,” has been in maintaining a suffi- 
ciently high pumping rate so that the 
velocity of the sand-water mixture is 
greater than the falling rate of sand in 
the water. The minimum pumping rate 
has been set at 40 bbl a minute, and in 
treating a number of wells to date, rates 
up to 65 bbl per minute have been at- 
tained. To accomplish these relatively 
high rates, the fracturing treatment 
has been done through open casing, 
most of which is 5'2-in. 


Zones Treated 

Four formations in the Farmington, 
New Mexico area have been treated 
successfully by the new “river-frac” 
method. These are: (1) Pictured Cliff, 
(2) Menefee, (3) Point Lookout, and 
(4) Cliff House. Depths range from 
3500 to about 5000 ft. In many wells, 
all four dry gas zones are fractured 
separately. Normally, 5'%2-in. casing 
has been cemented to bottom and the 
lowest productive zone perforated, 
then hydraulically fractured. A bridge 
plug is set and the next zone above it 
perforated and treated, and so on up 
the hole. 


Results 


All formations are a hard cemented 
sandstone with relatively low permea- 
bility. Static reservoir pressure ranges 
from 750 to 1000 psi. Untreated wells 
showed initial potentials in the range 
of 500,000 cu ft per day. After treat- 
ment, potentials were measured from 5 


Good results and a saving of $4000 per treatment 
brought about by using 40,000 gal untreated river 
water and 60,000 Ib sand trucked in from Arizona 


to 10,000,000 cu ft per day. One well 
was recorded as showing a potential of 
15,000,000 cu ft daily after treatment. 


Operation 


Sand with characteristics similar to 
the well-known Ottawa sand was found 
in northeast Arizona and is trucked 
in by dump trucks. At the well, ade- 
quate water storage is provided by 500- 
bbl tanks. Water is pumped from the 
San Juan river into tank trucks and 
hauled to the well location where the 
water is transferred from the trucks to 
storage. Normally, two blender units 
are used. These units take both sand 
and water and blend them to the pro- 
portion desired. From four to six pump 


trucks are used and these are sup- 
plied the sand-water mixture by the 
blender trucks. 

After the well has been perforated 
and the well head hooked up, from 15 
to 20 bbl of untreated river water are 
pumped in. This volume of water is im- 
mediately and continuously followed 
by the standard treating mixture of 40,- 
000 gal of water and 60,000 Ib of sand 
to make up the 1% Ib of sand per gal 
mixture. Injection pressure range from 
500 to 1000 psi, with most wells re- 
quiring pressures near the 1000 psi 
mark. In a few instances, injection pres- 
sures in excess of 1000 psi were neces- 
sary to maintain the high rate of injec- 
tion. 


Dowell service crews connect up discharge line on pump truck used 


in “‘river-frac’’ treatments of dry gas wells in the Farmington, New 


Mexico area. 
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Right behind the water-sand mixture 
comes a water flush to push the sand 
as far back into the formation as pos- 
sible. This flush consists of the same 
untreated San Juan river water, and is 
pumped in immediately following the 
water-sand mixture. The volume of 


flush used is equal to the casing volume | 
plus 50 to 60 bbl. Actual pumping time 


may be as little as 15 min. 

This zone is then isolated by a wire 
line bridge plug and the next zone 
above it is similarly treated. The pro- 
cess is continued until all zones in- 
volved are treated. 


Cost Big Factor 


Prior to the “river-frac” treatments | 
first tried in September, 1955, these dry | 


gas wells were fractured in the conven- 


tional manner using refined oil as the | 
sand-carrying fluid. Nearest supply | 


came from Borger, Texas, and the re- 


fined oil cost 15 cents per gallon de- | 


livered. A single treatment of 40,000 
gal cost $6000 for the oil alone, and 
when the 60,000 pounds of sand are 
included with the service charge, the 
total bill for a single treatment would 
amount to about $9000. It has been 
estimated that about one third of the 
oil was recovered, but it had to be 
trucked out of the area, since it is prin- 
cipally a gas region with no crude oil 
pipe line outlets readily available. Us- 
ing a high salvage figure of $2000 per 
treatment, the total cost per zone would 


total out about $7000. If all four zones | 


were treated, the total well cost for 
fracturing would be approximately 
$28,000. 

By using the untreated San Juan 
river water and sand, about $4000 per 
treated zone was saved, or, in a well 
where four zones were treated, a total 
saving of nearly $16,000 could be 
made. This tremendous saving has 
been the key factor behind using river 
water and sand, and the results re- 
ported have been similar to those when 
oil was used. 


More in the Offing 


Juan area is continuing at a rapid pace. 
It is ranked as the number three gas 
area in the U. S. Construction of the 
Pacific Northwest pive line scheduled 
for completion in 1956 has been the 
greatest impetus behind the gas de- 
velopment in the San Juan Basin. At 
present, nearly 100 rigs are overating 
in the Basin, and about 300 wells were 
completed in the first nine months this 
year. Activity continues at a high pace, 
and undoubtedly the new “river-frac” 
process will find continued use in stim- 
ulating these dry gas wells which for 
the time being are shut in awaiting out- 
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Gas well development in the San 
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Round trip time is not only non- 
productive—it also adds to the 
wear and tear of your rig and to 
your cost per foot of making hole. 

Round trips cannot be elimin- 
ated but they can be reduced. 
Actual cases throughout the coun- 
try show that diamond drilling 
bits stay on bottom longer, drill 
a straighter hole and require less 
weight. 

You can save time and money by 
using one of the many varieties of 
Christensen Diamond Drilling 
Bits, manufactured in any size and 
designed to fit your particular 
drilling conditions. 

Take advantage of a Christensen 
Diamond Drilling Bit by (1) out- 
right purchase—you pay for the 
diamonds in the bit plus a setting 
charge. Upon return of the used bit 
you are credited with diamonds 
salvaged; (2) rental basis—you 
gain the advantages of a diamond 
drilling bit at a predetermined 
price per foot, and have the added 
advantage of knowing bit cost per 
foot well in advance of the drilling 
operation. 
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RIG SELECTION 


Arthur P. 


"Tue first consideration in selecting a rig is a study of 
the job that it will be expected to do, and next, a careful 
analysis of the conditions under which it will have to work. 
Everyone that contemplates the purchase of a drilling rig 
has a pretty clear idea of what he wants to do with the rig, 
but usually he does not analyze the whole picture. 

The importance of advanced study in detail will certainly 
pay and, in most cases, means the difference between suc- 
cess and failure of the rig. Purchases of equipment are 
especially final, and living with a poorly planned rig is dis- 
couraging. The day is past when anything that can make 
hole can drill competitively. Certainly no one wants to con- 
tend with an inefficient rig, even if he isn’t a contractor. 

Let us assume that two big problems are solved—that is, 
we have, or can get, the necessary financial backing to buy 
a rig, (a subject in itself, by the way), and we think we can 
keep the rig reasonably busy after we get it. The contractor 
seldom has the work first; but rather he buys rigs in a belief 
that more rigs are necessary and that there will be enough 
work to support them. 

We are ready then for our selection, which must be based 
on the following: 


Type of Wells 


1. Area of operations 7. Operator requirements 

2. Depth of hole 8. Competitive picture 

3. Size of hole 9. Weather 

4: Casing string to be 10. Amount of time on well 
set 11. Amount of financial 

5. Weight of mud to be backing 
used 12. Labor available 

6. Drilling hazards 13. Future work 


Your general plan must picture the rig as a whole, capable 
of satisfactory performance in the area selected. A drilling 
rig is never bought and assembled to drill a particular well. 
You cannot freeze your design using one well’s requirements 
as a design basis. An experienced operator knows that his 
rig must be able to drill economically all of the wells in his 
chosen area that fall in his depth range. 

In addition to meeting the depth requirements, hole sizes, 
and casing loads—as well as pump volumes and pressures, 
it must be complete enough to meet operator requirements, 
hold accidents and hazards to a minimum, and withstand 
competition by appearance and economy of operation. 

It should also picture the rig as being able to work in the 
expected weather, rig up and drill with the best, without 
having to be adjusted constantly. It should also not be be- 
yond the capabilities of the available supervision and labor 
and, of course, be within your financial means. Finally, the 
rig plan should be studied for adaptability to work in other 
areas to which it might be moved during its useful life. 


Moves 
With the general plan of an operating rig in mind, we 
must next consider that it will be necessary to move this rig 
from location to location. Over state highways each load is 
subject to rigid laws as to size and weight. The off highway 





*Buzzini Drilling Company, San Antonio, Texas. 


Buzzini* 


roads, bridges, and general terrain are im >rtant also as 
they, too, impose limitations on loads move . over the sur- 
face. Many localities have few truckers tr { are familiar 
with oil field loads. Having been surprised by 1/2-in. winch 
lines, small winches, no tandem trucks and no oil field 
drivers, I now carefully check all of these points. If the work 
to be done calls for short, numerous moves, a portable type 
rig is important, even to the extent that some of the drilling 
features are sacrificed. If the rig can be skidded and each 
well is long in the number of drilling days, then the ability 
to drill is paramount. 


Drilling Picture 

We now come to the study of what the rig is bought for— 
the part of the rig plan that has to do with the rig’s ability to 
drill or make hole. Hard formations and slow drilling call 
for a different plan from soft formations and fast drilling. 
In hard country, where many drilling days are common, rig 
portability becomes less important; and due to many bit 
trips, the hoist with its power is the heart of the rig. In the 
softer areas, the bit trips are few; and hole is made by large 
powerful pumps, which are the center of attraction in rig 
design. Rotary size and power have always been neglected, 
much to the driller’s disgust as he cannot make hole if he 
can’t rotate at a chosen speed. In addition, your equipment 
must be able to perform the operator’s work, such as coring, 
drill stem testing, running casing, cementing, swabbing, and 





General view of rig. 
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completing, which calls for versatility beyond that needed 
for drilling. 
Appearance 

The subject of appearance is a rather delicate one, yet 
most important to the drilling contractor. It is his rig’s ap- 
pearance that gives the first impression to an operator 
starting him off on the right foot when he is looking at your 
rig to see if it meets his requirements. It is this same appear- 
ance that forms the total impression of people that are not 
rig experts. Everyone that sees your rig conveys his impres- 
sion to othe s, being an important part of your advertising 
and oil cow .ry relations. 

Good des gn is always pleasing to look at and it is this 
that is the Lasis of your rig appearance. I do not mean to 
build equipment for looks; I mean that if your engineering 
is good, then your looks will take care of itself. The point to 
remember is if it doesn’t seem right when you see it, if it 
is awkward and out of place with the rest of the equipment, 
then it is not properly engineered. Your rig can work for 
you; it is your business to see that it does. 


Equipment 

We now are ready to leave the complete rig plan and start 
the study of the individual items that are to be used. First, 
are they available for shipment in time to be used? Is each 
part backed by a company that can and will service its 
equipment as soon and as often as needed? Will the service 
be reasonable in cost? Can the equipment perform its job 
with expected reliability under trying conditions? Has each 
item been checked for size and capacity? Is it competitive 
as to price and grade? Will it perform under conditions that 
can be expected to exceed the designer’s limits? Will the 
equipment move easily, set-up quickly, and drill for long 
periods of time? Finally, is the equipment chosen so that it 
will work together as a team? Last and most important, is 
this a safe rig? 


Basic Safety Design 

In the oil field, a rig soon becomes known for its safety 
characteristics. A man-killer is avoided by the most skilled 
labor as they can work elsewhere with less risk. I don’t 
have to remind you that an unsafe rig is also an expensive 
operating rig far beyond what you would expect. 

During the past 20 years, I have seen many changes, but 
still there are poor practices and dangerous machinery. 
Only by knowing these things for what they are can we 
eliminate them. For instance, be sure the floor is not clut- 
tered with machinery—give the men plenty of room to 
work. Are the catheads too fast, do they engage with a jerk? 
How is your driller control; can he disengage any individ- 
ual piece of machinery from his operating position; is he 
safe himself so he can stay in his control area and handle 
the situation without being afraid of having his own head 
chopped off by a tong line from a fouled cathead? Is your 
driller covered with mud during trips? Is he physically ex- 
hausted when the bit is back on bottom? How about his 
visibility? Can he see the man working on the pump, check- 
ing the oil in the engines, or doing some job where he 
would be hurt if the machinery were suddenly started? 

After making sure of your working space, covered chains, 
belts, wheels, and sheaves, and that you have a solid floor 
with ample stairs with regular treads, then I believe that 
you should concentrate on making your driller the com- 
plete master of the rig. He should be able to operate the 
main part of the rig used to drill and trip from his position 
and be in control of all machinery to start and stop as he 
desires. He is the operating boss of the equipment and 
there should be no division of his control. 

No discussion of rig safety is complete without a plea 
to try to eliminate the rope cathead used as a hoist and 
also the spinning chain. The air hoist with a wire line cat- 


line is very successful and some work is being done on 
make up tongs which I hope will be successful. 

The rig has been selected to drill a definite type of well 
in a specific area that requires certain moving conditions, all 
of which imposes definite latitudes in equipment choice. To 
choose the individual parts that make the complete rig is the 
next step. 


Component Parts 
1. Type of derrick and 8. Drill pipe 


substructures 9. Tool joints 
2. Drawworks 10. Drill collars 
3. Rotary 11. Blocks 
4. Number and size of 12. Pits 
pumps 13. Tool and crew house 
5. Preventers 14. Bunk house 
6. Auxiliary equipment 15. Extra equipment 
7. Power 


Our individual equipment study starts with the substruc 
ture—height, length, and capacity; the derrick, or mast type, 
and capacity; the drawworks is generally detailed as to 
speeds, shaft sizes, clutch types, drum capacity; sand line 
equipment, compound and number and size of engines. 

The engines are a separate study in themselves, and the 
importance of a careful choice here cannot be over empha 
sized. The power must turn the pumps, hoist the pipe, turn 
the bit, provide auxiliary light, water pressure and heat as 
well as braking power, and perform numerous jobs as mud 
mixing operations, power tools and wrenches, etc. 

Engines must be selected to fit the job and the rig with as 
little compromise as possible. It is here that the most care- 
ful analysis must be made of each make, size, type and 
number of engines to be used. 

Fuel is generally the first to be investigated. You, as de 
signer, must determine the fuel to be used, taking into ac 
count the possibilities of future changes that could put you 
in a disadvantageous competitive position as far as fuel cost 
is concerned. Dual fuel is also a factor in some areas. 

The total power on the rig is an easy determination, but 
how it is to be divided and how many units of what size, 
what operating rpm and which method of power transmis 
sion—such as hydraulic, electric or straight clutch—com 
plicates the problem, especially, when rig-up and portability 
enters into your plan. To me this is the most difficult de 





Mud pumps are placed for efficient operation and accessability by 
operating personnel. Correct equipment selection and placement 
facilitates easy moving, installation and maintenance. 
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Rotary unit. 


cision of the entire plan and must be made with the utmost 
care and study. 

The main pump is chosen for capacity of mud circulation 
in volumes and pressures needed able to absorb safely the 
available horsepower. The rotary is matched in capacity 
for depth requirements as well as speed of rotation, size 
and weight. 

The drilling string is considered as to size, weight and 
grade and type of tool joints to fit the hydraulic picture as 
the drill collar size and number are planned to apply proper 
weight to the bit and to keep the hole deviation within 
limits. The preventers are chosen according to general prac- 
tice and operator requirements if you are a contractor. 

With the main equipment decided on, the balance of the 
rig falls more easily into place. Your choice here depends on 
whether or not this is to be a conventional rig where general 
usage dictates the extras as well as the amount of money 
that is set aside for the rig purchase. It is in this phase of 
equipment selection that some rig buyers give free rein to 
their individuality, designing pipe racks, utility, tool and 
clothes changing, and bunk houses; stand-by pump units, 


mud mixing equipment, shale shakers, and >ther items that 
rigs need according to the well. 

The rig plan is now complete down to the hand tools and 
miscellaneous items. When the equipment is delivered, as- 
sembled and set up, your planning will show from the very 
start as to its practical aspects. I hope that in your planning 
that you have not entirely followed the usual plan so that 
your rig is exactly like the one down the road; but, rather, 
I hope that you have included that pet idea to prove that 
it can work. 

The areas in Texas are roughly West, North, East, and 
South Central Texas and the Gulf Coast. The depth ratings 
are about as follows: 2000-5000, light; 5000-10,000, 
medium; and 10,000-15,000, heavy. 

In general, Gulf Coast rigs require higher substructures to 
accommodate more preventers than the other areas. Larger 
and more pumps are also the custom. West Texas rigs re- 
quire larger drawworks and an excess of power for hoisting 
because of the drill collar weight needed if the drill pipe 
size is not reduced. North Texas rigs are primarily built for 
fast moves and short rig up time. 

With an area in mind and the depth range in which the 
rig owner believes most of his drilling will fall, we can begin 
to pick his equipment for type, size, and rating. A typical 
Gulf Coast rig in the medium class would possibly start off 
in this manner: 

Substructure 
Derrick 
Capacity 
Drawworks 


12-14-ft high 

133-ft mast 

700,000 Ib 

10,000-ft capacity uni- 
tized if possible with 2 
engines 400 hp each 
Gas-butane or diesel 
600 hp, to be driven by 
drawwork’s engines 

350 hp driven separately 
10,000 ft 414-in. or 5-in. 
as desired 

6 to 9 in number 

Two hydraulically oper- 
ated 

From this bare skeleton, the designer can fit the other 
pieces of equipment, such as blocks, rotary tools, etc., which 
are common to every depth, and area, care being taken to 
utilize proper ratings and sizes. 

There is so much fine equipment available today that a 
specific choice is difficult. Experience will count when the 
arrangement of the equipment is planned and the amount 
of attention that is taken with the rig up of the equipment. 
It is here that the safety of the rig is determined as most un- 
safe rigs are the result of careless design and a poor first 
rig up. The machinery itself is not dangerous, being en- 
closed, in most instances, but the arrangement of power 
and the placement of the items are the causes of accidents. 
An exception to this is the catheads. They will continue to 
cause trouble. 

A drilling contractor should always pay special attention 
to the flexibility of his rig so that his design is readily adapt- 
able to other areas. Many rigs have had to be stacked as 
they could not meet competition in another section when 
work slowed down where they were operating. It would be 
well to ask a few questions of yourself such as: How is my 
fuel set-up for the Gulf Coast, West or North Texas? Could 
I drill there by adding a pump and preventer or could I 
strip the rig down for portability to operate in North Texas? 

You must never forget that economical operation is 
a prime factor, and your rig must be adaptable as far as pos- 
sible to different depths and drilling conditions. The larget 
the field that your rig can cover the more wells you will be 
able to bid on. 

A recent adoption is the usage of medium rigs to heavy 


Fuel 
Main pump 


Standby pump 
Drill pipe 


Drill collars 
Preventers 
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Driller’s console and drilling line guard. 


rig work through the use of smaller and lighter drill pipe. 
The prime requirement here is sufficient pressure and horse- 
power capacity in the drilling pump to circulate reasonable 
volumes through the restricted passage in the drill pipe. 
An advantage to this conversion is that it allows the use of a 
lower operating cost rig on the job. A medium rig can be 
unitized, thus rigging up faster, and total equipment cost is 
usually less. The conversion is in line with a recent trend to- 
wards the usage of lighter unitized rigs which is evident in 
every field except the heavy rig size. 


Points to Remember 
1. Have plenty of height in your substructure — there 
is never enough. Get more that will pass under bridges by 


_ splitting it in two horizontally to make a vertical extension. 


2. Keep all unnecessary equipment off of the floor. A 
large clean floor is a must. You can even get the drawworks 
off if you try. 

3. Give a lot of thought to your key man, the driller. Put 
him where he can see and control all operations but be in a 
safe place. Train engineers and shovel operators can sit 
down when they work — why not the driller? When he is 
not standing on his feet, you can find other work for them in 
the operation of throttles or brakes. 

4. Be sure to include silencers on all engines. Open or 
plain covered chains should not be used on a modern rig. 
Your crews will work better and appreciate a quiet rig. 


5. Make your floor one level. A man cannot work when 
he is watching out for a step up or down. Non-skid steel is 
best for the working area with the rotary top flush with 
the floor. 


6. Don’t load everything on your drawworks engines. 
Generate your electricity, compress your air, and pump 
water elsewhere. Driving the rotary separately has many 
advantages. 

7. Make your drives to the pumps as short as possible. 
Long ones are hard to guard, cost more, and don’t last com- 
paratively. 

8. Try to do something with the catheads. They are very 
dangerous in the standard set-up. 

9. Watch for the man that can design the spinning chain 
out of existence. This device, used to make up tool joints go- 
ing into the hole, takes the highest skill to operate and can 
chop fingers off of the most experienced roughneck. 

10. Be double sure your engines have enough cooling 


capacity. A back wind on a hot day can give no end of 
trouble and delay. 

11. Remember the truck driver. Skids are still being 
made that make it impossible to load the piece of equip 
ment due to poor design. 

12. Spend some time on your lighting and include some 
flood lights that are rain proof. Use connectors instead of 
taped connections. 

13. Consider mud tanks in spite of cost. They have man 
advantages. 

14. Make provision for stand-by equipment whenever 
possible. You only make money by drilling. 


15. Pay special attention to your color scheme. Appeat 
ances are important. 

16. Discuss your plans with your superintendent, tool 
pusher, driller, and roughnecks. They are going to operate 
the rig and can spot mistakes. 


17. Stick to your plans when they are made to your satis 
faction. Changes mount and you will find the finished rig 
like nothing you ever thought of if you are not careful. 

18. Do not hesitate to try new ideas. Designs for new rigs 
must be ahead of the field. The drilling rig is a very fertile 
field for experimentation. Cost of equipment, however, de 
mands that changes be thoroughly investigated and planned 
in detail before making them a part of your setup. 

19. Puta little extra in your design. There always come: 
a time when you must call on your rig for a little more than 
its normal capacity. When you have to put it in the “Con 
tractor’s Notch” you will feel easier if you have this reserve 
to take it. 


20. Don’t exceed the capacity of your labor. It might 
look good on paper, but be impossible for a normal man 
to operate. 


Departure From Conventional Design 

You as a reader might wonder, in view of all of the above 
talk, just what kind of rigs that we have bought and are 
operating. In other words, do we believe what we say and 
are we convinced that new ideas will work? 

In our latest series of rigs, we began with elementary 
functions of each piece of equipment, started from scratch 
and stripped the machinery of all of the various duties that 
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the management know- 
how of men in the manu- 
facture-supply-service industry—men who 
know what it is to work around the clock 
when a well is at stake; who know what it 
is to walk hundreds of miles through 
barren wastes in search for oil formations; 
who know what it is to work mathematical 
formulas through the night in the highly 
technical services. 

These are the men who learned their 
management know-how by giving their 
last ounce of brain and brawn in the many 
emergencies of the oil industry and who 
are now heading up the leading manu- 
facture-supply-service companies that 
measure their sales to the gigantic oil 
industry in billions of dollars. Because of 
their hard-bought know-how they serve 
well a hard-driving, demanding industry. 
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clock .. . for these super requirements necessary to serve well a super industry 
we get the small average dividend of 1.74% of the total income dollar—and the 
average earnings we plow back into the building up of the companies in order 
to better serve the oil industry is 4.76%. 


Our determination to do even better knows no bounds. We will advance 
and expand our manufacture-supply-service industry in order to keep ahead 
of the requirements of one of the world’s most dynamic and fastest growing 
industries—one of the most important industries from the standpoint of 
the strength and security of our nation—oil. 
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it gathered over the years. For instance, a drawworks was 
originally meant to hoist and lower pipe. If it is limited to 
this work alone, then the parts and troubles of the other at- 
tachments do not affect its operation. As it is now solely a 
hoist, we are free to put it anywhere from the crown, like an 
elevator hoist at the top of a building, to the ground. We 
have lightened the drawworks by stripping it down, and we 
can now put its power of two 465 hp engines and compound 
on the same skid. 

As they are always to stay together, chain troubles due to 
lubrication and dirt are eliminated. With our freedom of 
placement, we are able to locate the drawworks at truck 
bed height where it is easy to load and place; in fact, no 
ramps are needed. Vibration here is much less and we have 
cleared the main obstacle from the crowded floor. It is now 
underneath with the drilling line coming through a floor 
slot. 

We were then confronted by a major problem. How will 
we control and operate the drawworks in its remote posi- 
tion? The use of air clutches was a natural but what about 
air brakes? They had not been tried as far as we knew, at 
least, not successfully on drilling rigs; but, after six years, 
we know they do work. 

The hoisting engines are idle during drilling and they 
must be ready for hoisting at all times so the use of a tail 
pump as the drilling pump was our choice especially as a 
very short belt or chain drive could be used even though the 
floor is 14 ft above. 

With the rotary, we follow the original plan and treat it 
as a specialist. This requires that the rotary and its power 
be unitized as one skid. Our design is concentrated for the 
rotary’s duties and our job of power and speed selection is 
made with no compromises. In our case we used a high 
speed engine with a torque converter and a hydraulic trans- 
mission with a drive shaft under the floor. 

With the rotary set up to run, we found that the catheads 
have much in common with its duties and as the placement 
was correct on the edge of the floor, they were mounted in 
front of the engine on the rotary skids. 

The driller placement is our next thought, and we found 
that we could put him anywhere we pleased, 100 ft from the 
rig, if necessary. With maximum visibility of the rig opera- 
tions in mind, we put the driller close to his normal posi- 





Rotary assembly with floor plate removed to show skids. Drive is 
under floor. 








View of driller at work. 


tion, but farther back from the rotary. He is now relatively 
safe from objects falling from the derrick, breaking tong 
lines, and mud from the pipe. Seated at his console of air 
valves, he controls all of the main rig machinery. The pits 
and circulation returns are to his left; engines and pump, to 
his right and rear; and rig floor to the front left. The der- 
rick man is up at an angle instead of straight up. 

The driller’s console is a desk-like affair with a chair. The 
air valves are arranged in two rows, one above the other. 
All the valves, without exception, work the same; forward 
is off or out as the case may be, for those times when ac- 
tion must be quicker than thought. 

The air brake control is on the side at the driller’s right 
hand. The brake operation is of the spring-engage air-disen- 
gage type. Line breakage or air failure of any kind will set 
these brakes. They are also protected against a line being 
plugged or spring breakage in the main cylinders, both re- 
mote possibilities. Under the console is a foot pedal for the 
dynamatic brake and a foot throttle for use in making trips. 
A hand throttle is used to set the pump speed while drilling. 

The cathead valves are spring loaded; when released, 
the cathead is disengaged. A cathead hoist takes the place 
of the old rope catline and, in twelve rig years, has had a 
perfect accident record. The accident incidence of these rigs 
is less than 1/10th of the rate of our old standard type rigs. 

A separate utility house houses the generators and air 
compressors in duplicate, each separate from the other. 
Here they are able to operate out of the weather and do 
not rob power from the drilling engines. 

The tool pusher’s office, with built-in furniture, consisting 
of a desk, table, sink, closet, and chairs, has a separate room 
for sleeping in built-in bunks. His office is equipped with a 
mobile phone and a drilling recorder which makes a con- 
tinuous chart of the rig operations from spud to completion. 

This about completes the picture as far as our part of the 
placement design is concerned — the rest of the rig, or what 
is left of it, being of a standard set-up. We believe that we 
gained much that we are striving for: Ease of moving 
through unitization; quicker rigup at lower levels; more op- 
erating hours per day by separate units doing special jobs; 
greater safety by clean large floors and complete driller 
control; and less fatigue by elimination, to a large extent, of 
noise and vibration. There is much to be done, however; and 
I am happy to say that we are still at it. 
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Chet Whaley, AAODC president, right, 
presented the president's award for out- 
standing chapter activities to Gerald 
Stauss, Falcon Seaboard Drilling Com- 
pany, and chairman of the Tulsa Chapter. 


Ray A. Sing, left, Big Horn Drilling Com- 
pany, Casper, Wyoming, and chairman of 
the Casper Chapter, receives the award 
for outstanding chapter attendance and 
programs from Frank McClintock, Zephyr 
Drilling Company, Tulsa, and chairman of 
the activities committee. 


15th Annual AAODC Meet... 


E. Dale Mount New Head of Drilling Contractors 


DALLAS oilman, E. Dale Mount, 
vice president and general manager for 
Harry Bass Drilling Company, was 
elected 1955-56 president of the Ameri- 
can Association of Oilwell Drilling 
Contractors at their 15th annual meet- 
ing held in Houston, October 25-28, 
1955. He succeeds C. F. Whaley, head 
of Chet Whaley Well Servicing Com- 
pany, Houston, who took office in mid- 
1955 upon the death of Charles Dun- 
bar, 1954-55 president. Other officers 
elected and installed into office at the 
meeting were: National vice presi- 
dent, H. W. Davidson, Davidson Drill- 
ing, Midland, Texas; 

Vice president for cable tools, D. B. 
Ferguson, Ferguson Drilling, Okla- 
homa City; vice president for New 
Mexico and West Texas, M. M. 
Brantly, Brantly Drilling, Midland, 
Texas; vice president for California, S. 
I. Williams, Thomas P. Pike Drilling 
Company, Los Angeles; vice president 
for Illinois, Michigan, Indiana, and 
Kentucky, George H. Pappas, Paco Pe- 
troleum, Mount Carmel, Illinois; vice 
president for the Gulf Coast, Earle C. 
Hellums, Gracey-Hellums, Houston; 
vice president for Central Mid-Conti- 
nent, Jack H. Abernathy, Big Chief 
Drilling, Oklahoma City; vice president 
for the Rocky Mountains, Ray A. Sing, 
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1253 Register to Set New Attendance Record 












George Pappas, left, Paco Petroleum, and 
chairraan of the Tri State Chapter, re- 
ceives a plaque for his chapter in recog. 
nition of bringing in the largest number of 
membership applications. The plaque was 
presented by W. L. McClusky, M. J. De. 
laney Drilling, Dallas, and chairman of 
the membership committee. 








E. Dale Mount began his career in the oil industry in 1931 in Tyler, Texas, when he 
became associated with Champlin and Bass, Inc., which later became Harry Bass Drilling 





Company. The original firm was founded 
in 1923 and became one of the charter 
members of the AAODC. Mount started 
with the drilling company as a time- 
keeper and progressed to tool pusher 
and drilling superintendent, and after 
five years moved to Dallas in 1936. To- 
day, he is vice president and general 
manager for Harry Bass Drilling Com- 
pany with headquarters in Dallas, Texas. 

A native of Enid, Oklahoma, Mount 
was graduated from Phillips University 
at Enid in 1928 with an AB degree, 
majoring in history of political science. 
He has been active in AAODC work for 
the past several years in various im- 
portant capacities. For many years, he 
has been a director, chairman of the 
insurance committee for four years, 
national vice president in 1953-54, and 
past chairman of the Fort Worth-Dallas 
Chapter. 








Big Horn Drilling, Casper, Wyoming; 
Vice president of well servicing, W. 
C. Fatjo, W. C. Fatjo Drilling, Tulsa; 
vice president for Cretaceous and Ter- 
tiary Basins, A. H. Crawford, Craw- 
ford Drilling Company, Shreveport, 
Louisiana; vice president, North Texas 
and West Central Texas, John J. Mo- 
ran, Moran Drilling, Wichita Falls, 
Texas; secretary-treasurer, W. L. Mc- 
Clusky, M. J. Delaney Company, Dal- 


‘breaking Houston meet. Chet Whaley 


THE PETROLEUM ENGINEER, November, 1955 


las, Texas; executive vice president, 
Brad Mills, Dallas; and general counsel, 
Marion S. Church, Dallas. 

Forty regional directors and 72 di- 
rectors at large were elected as well as 
16 ex-officio directors at the record- 


was lauded for his outstanding work as 
president during the past six months 
when he took office from national vice 
president to fill the vacancy left as the 
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result of the untimely death of Dunbar. 
His name will be added to the perma- 
nent directors which include all past 
presidents who have served the 
AAODC. These now include, in addi- 
tion to Whaley, J. E. Brantly, Howard 
P. Holmes, E. C. Brown, A. W. Thomp- 
son, N. H. Wheless, Sr., William T. 
Payne, J. S. Morris, K. L. Kellogg, A. 
H. Rowan, J. E. Warren and Warren S. 
Churchill. 


Resolution Passed 

In addition to its usual business, the 
board of directors unanimously passed 
the following resolution: “Be it re- 
solved that whereas on September 24, 
1955, the day preceding the opening of 
the 15th annual convention of Ameri- 
can Association of Oilwell Drilling 


Seven Years of Safety On Phillips Rig 39 


Rig 39 has the longest no-lost-time- 
injury record of any rig in a Phillips Pe- 
troleum Company drilling division and 
possibly the longest current record for 
any rig in the industry. The crew of this 
rig has worked over 7 years since one of 
the crew members had the misfortune 
to suffer a disabling injury. In this time 
they have accumulated approximately 
265,978 hours without a lost-time in- 
jury. In addition, during this 7 years’ 
span, the crew has had a very good 
overall injury record. In each of two of 
the six calendar years, only one minor 
injury was reported and a total of only 


32 minor injuries occurred during th 
entire period. 

There is nothing unusual! about the 
safety activities of the crew which led 
to this outstanding achievement; rathe! 
the unusual interest and spirit of com 
plete cooperation among all concerned 
have made this accomplishment pos 
sible. 

Typical of accident prevention activ 
ities throughout the industry, Rig 39 
holds regularly scheduled biweekly rig 
floor safety meetings. In addition, fre 
quent spot-meeting are called whe: 
circumstances or conditions warran 








Contractors, the President of our coun- | 


try, Dwight D. Eisenhower, was sud- 
dently stricken by illness, causing him 


to be removed from active participa- | 


tion in governmental affairs for an in- | 


definite period of time; and whereas, 
here in the City of Houston, Texas, 
with members assembled from all parts 
of the United States and Canada, this 
Association wishes to express its high 
regard for President Eisenhower and 
its deep concern over the state of his 
health. Now therefore, with earnest 
prayer we hereby submit to the Presi- 
dent our sincere best wishes for a 
speedy and complete recovery that he 
may be actively restored as our leader 
to the highest office in the land. Re- 
corded September 27, 1955, by order 
of the Board of Directors, American 
Association of Oilwell Drilling Con- 
tractors.” 


Plaques Award 





Special AAODC president’s award | 
was made in the form of a plaque by | 


Chet Whaley to Gerald Stauss, Falcon 
Seaboard Drilling Company and chair- 
man of the Tulsa Chapter for outstand- 
ing chapter activities. Frank McClin- 
tock, Zephyr Drilling Company, Tulsa, 
chairman of the Activities Committee, 
presented a plaque to Ray A. Sing, Big 
Horn Drilling, Casper, and chairman 
of the Casper Chapter for outstanding 
attendance and programs during the 
past year. W. L. McClusky, M. J. De- 
laney Company, Dallas, and chairman 
of the membership committee pre- 
sented George H. Pappas, Paco Pe- 
troleum Corp., Mt. Carmel, Ill., and 
chairman of the Tri State Chapter, with 
a plaque for signing up the largest 
number of members of any chapter in 
the past year. 


Next Year’s Meeting 


It was announced that the 16th an- 
nual AAODC convention will be held 
in Fort Worth, Texas, October 7-9, 
1956. kkk 





\WEN JAR SAFETY JOINTS 


BOWEN PRESENTS 


NHN 
IBRICATION 


» for Less Wear 
Reduced Servicing 
Constant Tripping Tonnage 


SEALED TYPE “I BOWEN JAR SAFETY JOINTS are filled 
with oil and sealed top and bottom. The Seal 
ables the tool to transmit circulating fluid at any pressure 
prevents any contact between the well fluid and the working parts 
of the tool. With this arrangement, the moving parts work in a 


bath of oil. 


SEALED TYPE “I BOWEN JAR SAFETY JOINTS are com- 
pact combination units designed to provide the services of both 
rotary jars and safety joints. They are installed as safety devices 
in strings during testing, coring, reaming, drilling, sidetracking 


and washing over operations and are 


operations. At the will of the operator they will either deliver 
heavy upward or downward blows against a stuck string or fish 
fas all the string that is 
above them. Besides sealed lubrication they feature: 
ADJUSTABILITY IN THE HOLE You can increose the tripping tonnage 


—or they can be disengaged to sa 


without coming out of the hole. 


FULL OPENING Oversize circulation hole permits use of wire line tools 


ond allows passage of large volumes of fluid. 
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INTERNATIONAL GUESTS at a sum- 
mer meeting of the Los Angeles Chapter: 
(standing) A. Maclay Gardner of Lane 
Wells Company from Brazil; Theo S. Kop- 
ren of Santa Fe Drilling Company from 
Arabia; C. F. Davidson of Aramco from 
Saudi Arabia; (seated) A. J. Davis of B. 
P. M. from Borneo; John Sligh of Drilling 
and Exploration from Brazil; C. B. Welch 
of Santa Fe Drilling Company from Kuwait; 
C. M. Williams of Drilling and Exploration 
from Brazil. 


LOS ANGELES Chapter of Nomads jn. 
ducted five new members at the dinner meet. 
ing in September. Flanked on their left by 
Harry Hester of McCullough Tool Company, 
Ritual Master and on their right by Rex Col. 
lins of Hydril Company, deputy Sergeant. 
at-Arms, here are the new members (from 
left to right) Ross McClintock of Shaffer 
Tool Works; Homer Hollingsworth of John. 
ston Testers; Dick McKey of The Petro. 
leum Engineer, all associate members; Wal- 
ter B. Reinhold of Abegg and Reinhold, and 
James B. Wilcox of S. R. Bowen Company, 
regular members. 





TRE OASIS —. gathering spot for NOMADS 


ANNUAL luncheon meeting of Nomads will be held in the 
Rose Room of the Sheraton-Palace in San Francisco, Mon- 
day, November 14, 1955. This meeting takes place in conjunc- 
tion with American Petroleum Institute annual convention 
November 14-17. The luncheon has been limited to 400, ac- 
cording to Harry E. Estes, national executive secretary. 
Houston Chapter of Nomads voted in October on a new set 
of by-laws. All chapters function under a charter of the Na- 





NOMADS Meeting 
Dates and Secretaries 


New York Chapter, first Monday of the 
month, Biltmore Hotel, New York. Secre- 
tary, Edward W. Hoeppner, in care of 
Hughes Tool Co., Room 4414, 30 Rocke- 
feller Plaza, New York 20, N. Y. 


Houston Chapter, second Monday. Ye 
Olde College Inn, Houston, Texas. Sec- 
retary, Harry E. Estes, P. O. Box 14343, 
Houston 21, Texas. 


Los Angeles Chapter, second Wednes- 
day, Jonathan Club, Los Angeles, Cali- 
fornia. Secretary, Wallace A. Sawdon, 
P. O. Box 848, Hollywood 28, Calif. 

Tulsa Chapter, third Friday, “After 
Five’’ Room, Hotel Tulsa. Secretary, E. L. 
Thomas, P. O. Box 4033, Tulsa, Okla. 

Dallas-Fort Worth Chapter, first or 
second Monday. Secretary, H. A. Davis, 
H. A. Davis Power Equipment Company, 
2142 Irving Boulevard, Dallas, Texas. 
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tional Oil-Equipment Manufacturers and Delegates Society 
and operate under the constitution of that organization but 
by-laws can be provided to implement the constitution to 
guide chapter officers. 

All the chapters have had annual golf tournaments during 
the summer. New York chapter has two — in June and Sep- 
tember. Most of the pictures this month are of golfers. 





PS 
& 


IN SEPTEMBER international guests of the Los Angeles Nomads were: (standing) A. 
Maclay Gardner of Lane-Wells Company from Brazil; Juan Pedrals of ENAP from Chile: 
(seated) Norman E. Yett of Yett and Associates and member of New York Chapter from 
Venezuela; R. W. Braase of Aramco from Saudi Arabia; C. W. Fields of Santa Fe Drilling 
Company from Venezuela; Frank E. Redd of Drilling and Exploration from Brazil. 


THE PETROLEUM ENGINEER, November, 1955 








Th 


The Oasis 








NEW YORK’S fall golf party had a turnout of 88 golfers and 105 
present for the dinner and awarding of prizes. Winners pictured at 
above left are J. George, guest, Mid. Continent Supply Company; 
C. Kentler, guest, Rockwell Manufacturing Company; J. Roberts, 
Chain Belt Company; and W. Ashland, Dale Bearings, Inc. Above 
right are H. Leonard, guest, Midwest Piping Company; H. Shuttler, 
guest, Socony Mobil Oil Company; R. Meek, Ladish Company, 
and B. Foy, International General Electric Company. At right are 
shown guest G. Rovira, YPFB; J. Chanda, A. O. Smith Corpora- 
tion; H. Booth, Oil Well Supply Company, and guest J. Walker, 
The Lummus Company. 





TULSA group is preparing a resolution which will be presented | 
the families of deceased Nomads W. H. Atcheson, R. G. Cole, Gu 
tav Egloff, Barton A. Myers, and Harold E. Wilmoth. Several ne) 
members were welcomed into the Tulsa chapter at its Septemb« 
16 meeting. New regular members are Robert D. Blaicher, Baroi 
and James C. Ellison, Jr., Twin Disc Clutch Company. Arve! ( 
Smith, Magnet Cove Barium Corporation, was welcomed as 
associate member. 





ciety 
1 but 
yn to 


uring 
| Sep- 





cag tg’ Tulsa’s recent stag party were past presidents (upper left) W. G. JACK BALLAGH of Jet 
Green, 1941; C. O. Willson, 1952; G. W. Davidson, 1950; H. M. Cooley, 1951; G. F. Lube, Inc., gave an int 
Coons, 1953; R C. Glover, 1954. Those not present: Fred E. Cooper, 1940 (deceased) : esting talk on the presen 
F. E. Fitzgerald, 1943; G. W. Walton, 1944; Shep Miers, 1945; H. A. Bourne, 1946: state of Indonesia entit! 
Stanley Wilcox, 1947; H. D. Gilbert, 1948; K. O. Hoevel, 1949; Amos Roberts, 1951: “Frustration in Paradis 
Opie Dimmick, 1952. 1955 Tulsa officers are (lower right, seated): Don L. Collins, at the September meetin 

ing) A. regent; Jack Beesley, vice president; Gilbert Swift, president; Oscar Irizarry, secre. _ of the Los Angeles Cha 

| Chile: tary; standing left to right E. L. Thomas, executive secretary; Paul McGivern, sergeant- ter of Nomads. 

= bw at-arms; E. J. Handley, deputy sergeant-at-arms; R. C. Glover, regent. Those not pres- 

riliime 


ent: Guy F. Williams, assistant secretary: Cecil C. Crider, treasurer: John Pearce. 
assistant treasurer. 
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The Oasis 
HOUSTON Chapter of Nomads held its 


annual golf tournament, September 13. At 
right are Ed Upton, Basil Pickard, John 
Mayhew, Robert Lewis, Charles Richards. 
Cotton Hill. John Brockett and Harold 
Decker. 





GOLFERS (below) at the Houston tour- 
nament were: George lves, George Blox- 
som, Arthur Priebe, Carl Vogt, Carl Vogt. 
Jr., Geo. Kitchell and Bill Savage. 


+ 
‘om. 


HOWELL ADAIR, (left) Sun Oil Con- 
pany, Dallas, received the golf trophy at the 
annual tournament. Glen Tableman, center, 
was golf committee chairman, and Herschel 
Lewis is on the right. 





& # 


EARL RIVES, W. T. Campbell, Don Henley, Wayne Rives, Earl Hankamer, Bob Spurlock. 
Ed Loper and Chuck Caldwell, shown above, were among the large number at the Houston 
colf tournament. 


ea 








HOUSTON CHAPTER of Nomads staged a golf tourna- 
ment and supper at Lakeside Country Club, September 13. 
More than 250 Nomads, wives and guests attended. 

Golfing began at 12:45 p.m., with 16 foursomes eventually 
teeing off, in spite of an unexpected shortage of caddies. The 
weather was beautiful, the course in perfect condition, and 
judging from the scores a swinging good time was had by all 
the golfers. 

Following the supper, Prexy Bill Childs called for the score 
sheets and awarded prizes to the following golfers: Low gross 
for guests, Erwin Hill; for members, Wayne Rives; first low 





net for guests, Willard Gill; for members, Bill Childs; second 
low net for guests, Byron Weiss; for members, Bob Franklin; 
third low net for guests, Jack Barnes; high gross for guests. 
W. R. Godsey; for members, Charley Fontaine. 

Three golf balls were awarded to the following for being 
low net in their respective foursomes: William Paggie; Fred 
Spurlock; George Ives; Eddie Sands; Ted Lemcke; Carl Vogt. 
Jr.; Dick Sawyer; Russell Lewis; Don McMahon; Whit Dan- 
iels; John McCarthy; Jim Hewitt; Charlie Richards; George 
O’Leary; Dr. Cutshall. 

Jack Ligon of Wilson Manufacturing won the attendance 
prize, a rotisserie 


HOUSTON CHAPTER Nomads entertained 
these visitors: (front row) R. F. Gollum, 
Socony-Mobil Oil Company, Inc., New York 
Nomad; Dan D. Childers, Socony-Vacuum Oil 
Company, Inc., Caracas, Venezuela; Kent 
Charles, British Petroleum Company, Ltd., Cal- 
gary, Alberta; (back row) J. T. Durbin, Stano- 
lind Oil and Gas Company, Houston, Texas: 
Jacques Brijac, CFP (A)—Algiers; Jim 
Means, Stanolind, Houston. 
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~ NEW MODEL 


“Series 533 


CURTIN 


CENTRIFUGES 








100 cc size 





No. 3480-53 






with 


7 improvements 


Aluminum castings reduce weight one-third to approxi- 
mately 5-1/4 Ibs. . . . Diameter of drive shaft increased from 
7/16" to 1/2” for added strength . . . Gear train redesigned 
for more efficient operation . . . Both 15 cc and 100 cc sizes 
use the same crank . . . Spindle shaft ball bearing mounted, 
easier to turn . . . Drive shaft of corrosion resistant stainless 
steel . . . Spindle of corrosion resistant stainless steel. 
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‘W.H.CURTIN & CO. 





a LABORATORY APPARATUS, FURNITURE & CHEMICALS 
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The Petroleum Industry's 
Oldest 
Engineering Publication 


That is The Petroleum Engineer, read and relied upon 
by operating men throughout the U. S. and sixty-seven 
foreign countries for twenty-five years... the same publi- 
cation which has recently undergone changes in line with 
twenty-five years of industry progress...the most prac- 
tical and progressive re-modeling job conceivable, to fill 
the needs of operating men engaged in each division of 
the industry. 


Scan carefully the copy in your hands, noting the cal- 
ibre and “personal assistance” value of its contents. It 
brings you monthly coverage of operations, news, per- 
sonals and pictorials nearest your interest, in addition 
to world petroleum developments and news...to pro- 
vide you a publication of 100% practical value. 


USE THE ENCLOSED CARD 
to Start Your Personal Copy Today 


The Petroleum Engineer 
P. 0. Box 1589 Dallas I, Texas 
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For Better Hole Conditions 


Seeco-lllut 


DRILLING MUD EMULSIFIER 





One of the reasons for the current trend toward emulsion muds is 
the better hole conditions the systems afford. Seeco-Mul, added to 
an emulsion mud, forms tougher but thinner wall cakes, reduces 
drill stem torque which allows a straighter bore, prevents sloughing 
of many shales when in contact with oil, and reduces interfacial 
tensions. Seeco-Mul is exceptionally stable at high temperatures 
it emulsifies efficiently, and no special 

equipment or instructions are needed 

to use it. Seeco-Mul is added to the 

system in quantities of 2 to 3 Ibs./bbl. z 
through the hopper or through or ae 4 
the mud hog suction over one or # 

twocirculations. Your mud dealer 
will be glad to tell you about 
many other advantages of a 
Seeco-Mul emulsion system, 

or write to us for information 

and a lab sample. Crossett 
Chemical Company, Box 

271 Crossett, Arkansas. 





Seeco-Mul makes a good mud better . . . and cost less 
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EXPLORATION ACTIVITIES 





NIGERIA 

* The eleventh well to be drilled in 
Nigeria by the Shell-D’Arcy Petroleum 
Development Company of Nigeria Ltd. 
has been spudded in at Umuna, in 
Owerri Province. A start on the well 
was delayed for two weeks by excep- 
tionally heavy rain, which made the 
roads leading to the site impassable. 
Now that drilling is under way, it is 
expected that the well will be completed 
in about three months. Exploration in 
Nigeria is being carried out jointly by 
The British Petroleum Company and 
the Shell Petroleum Company. 


LOUISIANA 

* Discovery of a new oil field in the 
Gulf of Mexico, in a well which flowed 
at the rate of 405 bbl daily on a drill 
stem test, and which has a possible 82 
ft of commercial oil shows and 62 ft 
of commercial gas shows at five levels, 
was confirmed recently by the CATC 
group. A wildcat well, the State 953 
Unit Well No. A-1, Grand Isle area, 
Block 47, Jefferson Parish, was drilled 
in 97 ft of water, the deepest water yet 
encountered in offshore operations. On 
the drill stem test at 13,614 to 13,620 
ft, the well produced at the rate of 405 
bbl of 38.7 deg oil through a 10/64-in. 
choke in 24 hours. Tubing pressure 
was 3010 psi and gas-oil ratio was 1900 
to |. The commercial oil and gas shows 
are in Miocene sands at five intervals 
ranging from 9845 to 15,054 ft. 


* Gulf Oil Company has tested a. 


dually-completed well in Block 154, 
Ship Shoal area in the Gulf of Mexico, 
about 65 miles of Morgan City. This 
well is a second producer from the 
same platform which is in about 55 ft 
of water. The first producer was com- 
pleted in August. Production from the 
second well is from two sands, the up- 
per being perforated between 6322 and 
6335 ft, and the lower being perforated 
between 6525 and 6540 ft. 

Upper zone flowed at a rate of 180 
bbl per day through a 12/64-in. choke. 
Tubing pressure was 500 psi, and gas 
oil ratio was 283 to 1. The lower sand 
registered a daily flow of 202 bbl 
through a 9/64-in. choke. Tubing pres- 
sure recorded was 900 psi; gas-oil 
ratio was 380 to 1. Oil from both pro- 
ducing sands was 29.8 deg. 

* Cities Service has anounced loca- 
tion of two deep tests in Louisiana that 
are to be drilled from submersible 
barges. Deepest of the tests is the 
jointly-owned Williams No. 1 in the 
Grassy Lake area of St. Martin Parish, 
La. It will be a 14,500 ft Miocene test 
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located on a 4000-acre drilling block. 
The well is approximately 3.5 miles 
northwest of Miocene production in the 
East Lake Palourde pool. The well is 
approximately seven miles northeast of 
Morgan City. Cities Service is the op- 
erator and Forest Oil Corporation has 
a 50 per cent interest. The other test is 
State 2601 No. 1 in the Breton Sound 
area, off Plaquemines Parish. It is lo- 
cated on a 3750-acre block owned 
jointly by Cities Service and Skelly. It 
will be drilled to Miocene objectives at 
a depth of 10,500 ft. The test is in al- 
most 20 ft of water and is approxi- 
mately five miles northwest of the Main 
Pass Block 47 field. It is about 50 miles 
southeast of New Orleans. 


CANADA 


* Texas Pacific Coal and Oil Com- 


pany and Pure Oil Company, Chicago, 
have leased 198,440 acres in Southeast 
Saskatchewan for a joint exploration 
venture. A Crown exploration permit 
was granted the two companies on two 
blocks 35 miles southeast of Regina. 
Nearest oil production is the Midale 
field 25 miles south, which is produc- 
ing from the Mississippian sand at 
3500 feet. Drilling will commence 


Water Truck Designed for 

Shell Oil Company has developed 
for use by its seismic parties a truck 
that will turn “every way but loose.” 


The truck is used to haul water neces- 


sary for shot hole drilling. It fills the 
requirements for a truck that can navi- 
gate rouch back roads and open coun- 
try, while carrying an additional load 
of casing pipe and sacks of drilling 
mud. 

In the past Shell has used a rectangu- 
lar aluminum tank mounted on a con- 
ventional flat-bed truck with steel pipe 
racks built along the sides. Because of 
the rigid frame of the truck body, the 
rugged terrain traveled to and from 
shot noie locations caused twisting and 
cracking of the tank. Since water is 
drawn into the tank by a vacuum sup- 
plied by the truck’s engine, any crack 
would destroy the vacuum. Stability of 
the truck was considerably lessened by 
the high center of gravity caused by the 
position of the tank and weight of the 
steei racks. 

The new flexible truck, constructed 
by Shell’s Houston automotive depart- 
ment, makes use of a swivel mounted in 
the truck frame just behind the cab. 
The frame was cut in two, and then 
held together by coaxial tubing 
mounted in line with the drive shaft. 


soon, officials said, with several ex- 
ploratory wells scheduled for both 
properties. 


TEXAS 


*% Lion Oil Company and D. D. Feld- 
man, Inc. announce the discovery of a 
new reservoir in the completion of their 
Tri No. 1, Manor Lake area, Brazoria 
County. The well is a large gas-conden- 
sate producer from perforations 9556 
to 9573 ft in the Lower Frio horizon. 
Feldman and Lion each have a one- 
half interest in a block of about 9500 
acres where the discovery well is lo- 
cated. A confirmation test in a south- 
westerly direction from the discovery 
has also been announced. In drilling 
the Tri No. 1, four other gas-conden- 
sate pays were encountered in the 
Lower Frio for a total aggregate sand 
section of approximately 120 ft. 


CALIFORNIA 

* The Texas Company is prospecting 
for a new field discovery in the Mincey 
Canyon area of Monterey County. The 
wildcat, Hall No. 1, is located about 6 
miles southwest of the San Ardo field 
and 3 miles southeast of a 2462-ft 
dry hole on the Floyd Patterson lease. 


Rough Country 


——— veer arene 


—Shell Oil Company Pecten Photo 


This aliows the forward half of the 
truck to rotate independently from the 
rear half, removing all strain from the 
tank. 

The tank, with a capacity of 400 gal, 
is semi-elliptical and belly bottomed. It 
is of steel construction and is galvan- 
ized inside and out. Each tank is di- 
vided into nine compartments to reduce 
movement of the water and give addi- 
tional strength. The flat top of the tank 
provides adequate room for drilling 
mud sacks, casing and miscellaneous 
equipment. 
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It takes a lot of acceptance by the petroleum industry 
for a service company to put thirty-three markers in a 
map of the United States — each representing the instal- 
lation and 24-hour maintenance of a complete, modern 
core analysis laboratory. 


In this case, the thirty-third pin is Core Lab’s newest 
facility — Liberal, Kansas—to be opened soon. 


As has been the case many times before, the sole reason 
for establishing a new lab in a particular area is the 
operators’ need for basic formation data — accurately de- 
veloped by qualified field personnel, interpreted under the 
supervision of an experienced area resident manager, and 


made available back at the well site as rapidly as possible 
We repeat —without this continued demand for core 
analysis and its acceptance as a key to the chain of 
formation evaluation events to follow — we’d have throw: 


away our box of map pins a long time ago. 


There is no adequate substitute, either electrical or ele: 
tronical, for the advantages of directly examining the basi 
product —the formation and its contents. And the cost 
of obtaining the best core analysis data available is smal 
when immediate and long-range benefits are balanced 


against the total cost of reaching an exploratory goal 


Liberal isn’t the last. We’ve got a big box of pins. 


CORE LABORATORIES, INC. 


801 ¢ @ €-€ STREET. DAEE A S, 


a a ee 


ae HOUSTON. CORPUS CHRISTI. MIDLAND, ABILENE. SAN ANTONIO, TYLER. TULSA. FORT WORTH. WICHITA FALLS. SHERMAN, OKLAHOMA < 
RDMORE BARTLESVILLE, PAMPA. ARKANSAS CITY, GREAT BEND. NEW ORLEANS. SHREVEPORT, HATTIESBURG. LAFAYETTE, DENVER, BAKERSFIEL 


CASPER. BILLINGS WORLAND., STERLING. EL DORADO. LUBBOCK, FARMINGTON 
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Exploration 


CALIFORNIA 

* Ajax Oil and Development Com- 
pany has spudded a wildcat in the Im- 
perial Valley, near Acolita. The well, 
U.S.L.-Phyllis 1, is expected to explore 
to about 5000 ft, and is located about 
12 miles southeast of the old Barth well 
in which shows were reported from 
1635 feet to bottom at 2855 ft. Water 
for drilling operations is being brought 
into the desert location by Southern 
Pacific tank car from Niland. 





% Kettleman Middle Dome Corpora- 
tion’s No. 38-19V, a deep test being 
drilled in the Middle Dome of the Ket- 
tleman Hills by Standard of California 


and Bolsa Chica Oil Corporation, has 
reached a depth of 13,026 ft. En- 
couraging oil sands have been en- 
countered in the interval 12,917-13,026 
ft and two drillstem tests have been 
made. Both tests recovered small 
amounts of formation oil with no water 
present, but indicated that the sands 
are too tight to produce commercially. 
The hole is being reamed preparatory 
to coring ahead, with the ultimate ob- 
jective set at approximately 13,500 ft. 


* Humble Oil & Refining Company, 
in a slim hole exploration program in 
the Sacramento Valley has reported 
two commercial tests of a shallow gas 








TAKE-OFFS 


FOR GASOLINE AND DIESEL 
ENGINE APPLICATION 


ENATTUMTEATID 5," Soviegwvoery Send for this 
the drive shaft, which 
is mounted on a main 
bearing in the housing Shows typ- 
and a pilot bearing in ical instal- 
the engine flywheel. lations of 
The heavy-duty clutch ROCKFORD 
is mounted on the drive CLUTCHES and POWER 
shaft, which is extended TAKE-OFFS. Contains 
to serve as the output diagrams of unique 
shaft for the external applications. Furnishes 
drive, and may carry a Ea BI capacity tables, 
pulley, gear, sprocket, 
or drive through a 


coupling. 


ROCKFORD CLUTCH DIVISION 
A 1303 18th. Avenue, Rockford, Illinois, U.S.A. A 





Le 
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sand. A core hole on the Belle Fletcher 
lease, drilled to a depth of 2080 ft, was 
reported to have blown gas a rate of 
1,500,000 cu ft per day on one of the 
tests. The well is located near the town 
of Colusa in Colusa County. 

% Moriqui Exploration Company is 
drilling a wildcat in the Famoso area 
of Kern County, 20 miles north of 
Bakersfield on Highway 99. The well is 
on a Kern County Land Company 
lease, and a depth of about 7200 feet 
is anticipated. Atlantic Oil Company 
recently abandoned a 6800 ft duster 
3% miles east of the new Moriqui 
location. 

* Standard Oil Company of Califor- 
nia is preparing to drill a 17,000 foot 
test, the C. W. West 2 No. 1, in the Fill- 
more area of Ventura County. It is 
one-third mile northwest of their Sespe 
Ranch No. | discovery of last year, 
which was completed below 14,000 feet 
for 671 barrels per day of clean 28 
gravity oil through a 21/64-in. choke. 
Standard recently completed Sespe 
Ranch No. 6, one mile northeast of 
production, for 1000 bbl per day of oil 
and 1,117,000 cu ft of gas through a 
24/64-in. choke, from 14,050- 
14,180 ft. 

* Richfield Oil Corporation’s F. K. 
Perkins No. 33-35 wildcat, on the floor 
of Cuyama Valley, is approaching a 
deep drilling record for Cuyama. At 
last report they were prospecting ahead 
below 12,890 ft. Richfield set the 
former mark of 12,981 ft about 4 years 
ago when it drilled Russell C-2. No 
commercial shows have been reported 
by Richfield on the present test. 


* Humble Oil & Refining Company is 
completing a new discovery 2 mile 
south of the Rosedale field in Kern 
County. On a production test, Hum- 
ble’s Humble-Atlantic-Ricard No. 1, 
flowed high gravity oil at a rate of 250 
bbl per day through a 12/64-in. open- 
ing. Atlantic Oil Co., the original op- 
erator, turned the well over to Humble 
after drilling it to total depth. Humble 
found pay in the Stevens sand at 6010- 
6040 ft and indications are that it is 
in the nature of a new fault block dis- 
covery rather than a field extension. 


OREGON 

% An unprecedented wave of explora- 
tion activity has struck Oregon with the 
Department of Geology and Mineral 
Industries reporting more than 2,000,- 
000 acres of Oregon land under lease 
for gas and oil exploration. Ten major 
oil companies now have leases in the 
State and seven wells are reported to be 
drilling at this time. The most signifi- 
cant of these wells are those being 
drilled by Sinclair Oil & Gas Com- 
pany in Lane County and Standard Oil 
Company of California in Crook 
County, both below 6000 ft. 
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SCIENCE has replaced guesswork in 

almost every kind of modern exploration technique. 

the And the search for oil is no exception. 
ars 
No 
ted 


Western has maintained its foremost position in 
geophysical surveys with a long list of 

scientific “firsts” that are working for oil 
companies the world over . . . working to 

the most precise standards ever established to make 
the search for oil an efficient, effective operation. 
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Whatever your problem or requirement 
in land or water exploration, Western can help. 
Your inquiry is invited. 
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FOREIGN OPERATIONS 


CANADIAN OPERATIONS 


Uesln 


DOMESTIC OPERATIONS 


Uuilton 


nifi- GEOPHYSICAL COMPANY GEOPHYSICAL COMPANY GEOPHYSICAL COMPANY 
eing INTERNATIONAL OF CANADA, LTD. OF AMERICA 
om- Henry Salvatori, President 
| Oil Pacific Mutual Bldg., Los Angeles 14, Calif. 
rook Shreveport « Midland +» Casper 
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Panama City + Calgary 
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* Winter is making its dent early 
this year on the number of drilling rigs 


operating in Western Canada and the 


Rocky Mountain states. First cold 
weather that has brought temperatures 
down near the zero mark, has put con- 
tractors to work “winterizing” their 
rigs. Active rig count is down consid- 
erably in Canada, Colorado, Montana, 
North Dakota. 


* California rigs are less active, rec- 
ords show. The number has dwindled 
steadily to an early October count of 
125, perhaps because of the ease-off on 
Huntington Beach activity. Several rigs 
in this state are being readied for off- 
shore work, which are predicted to get 
moving in number early next year. Cali- 
fornia state legislation passed in Sep- 
tember approved tidelands drilling. 


* Crude price hikes from $2.90 to 
$3 per barrel for Illinois Basin oil is ex- 
pected to bolster a current drilling 
slump in that state. Illinois rig count, 
which has registered 100-plus numbers 
throughout the summer, has fallen to 
95 in early October, the ICC reports. 


* Kansas, Louisiana and New Mexico 
are showing healthy rig increases. 
Southern Kansas is the center of some 
fast and fancy lease play which will re- 
sult in some quick drilling. More than 
550,000 acres in the counties of Cow- 
ley, Chautauqua, Elk, Wilson and 
Montgomery have been leased recently 
by several of the major companies and 
active independent operators who have 
for the most part signed drilling com- 
mitments. Eight seismic crews are at 
work in the area now. Active rigs over 
the entire state now number 185, 
against an August 1 high of 167. 
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* Activity in New Mexico continues 
strong in Lea County. Drilling is parti- 
cularly heavy in the Eumont and Terry- 
Blineberry pools. Continental Oil Com- 
pany has seven rigs under contract, 
with one significant exploratory test in 
the San Simon Sink. The well was com- 
pleted at a depth of 8866 ft, with five 
perforated intervals from 8670 to 8817 
ft in the Bone Spring. Initial potential 
of the well, Bell Lake Unit No. 3, was 
53 bbl of 40 deg oil and 2 bbl of water. 


*% Offshore activity continues to in- 
crease along the Gulf Coast. Platform 
and barge rigs now total 218, with 
another dozen or so under construction. 


RILLING 


Dollar investment in these has been 
estimated at $214,000,000, and each 
new rig is costing more. The Califor- 
nia Company has designed a self-con- 
tained drilling barge, good for water 
depths up to 100 ft, that is expected to 
cost $6,000,000 on completion. 


* Drilling cost of offshore wells along 
the Gulf Coast, due to lease increases 
and other completion expenses has 
been restated at a figure “approaching 
the $4,000,000 mark,” says John Dom. 
ercq Jr. of Standard of Texas. He adds: 
“Even then (many an operator) will 
end up with a dry hole.” 


* Deep drilling is also on the increase. 
In the southeastern part of Louisiana, 
38 wells have been bottomed below 
15,000 ft this year. Texas’ and Louis- 
iana’s deep records fell recently, with 
the Richardson & Bass well in Plaque- 
mines Parish just less than 700 ft from 
bettering the world’s record. The well, 
No. 1 LL&E-Humble L, was last re- 
ported drilling ahead at 20,810 and 
headed toward a 22,500 ft goal. On the 


well is the company’s own rig No, 25, 
a barge-mounted steam rig with five 
boilers. 


*& Company owned rotaries, by the 
way, are of a fast-diminishing group, 
now numbered at 417 according to , 
recent Reed Roller Bit survey. The 
company counts 3225 contractor. 
owned rigs for a U. S. and Canada 
tally of 3642. According to the Hughes 
Tool report, for the past few weeks. 
nearly 3000 rigs have been cutting hole. 
leaving only about 700 rigs rigging up, 
tearing down, moving, or just plain idle 


*® Oklahoma drilling activity has hei 
steady throughout the summer and up 
until the present, although emphasis 
has shifted from area to area. The 
heavy-duty rotaries are concentrated in 
the Bradley-Golden Trend region. 
About 125 lighter rigs are active in 
Osage County. 


* Multiple pay zones at shallow depths 
has spurred the Osage activity. Several 
sales have been held to auction leases 
on the Indian land this year, to prompt 
the area’s most colorful boom in 10 
years. Production in Osage County, 
averaging 52,033 bbl daily, shows a 60 
per cent increase over last years runs. 
Good wells are being finaled at depths 
ranging from 300 to 2500 ft, in the 
Osaga-Layton, the Wayside, Chat, Bart- 
lesville and the Mississippi lime. 


* The Texas Company has served 
notice that it will be undertaking a 
large drilling program in Texas bays. 
The company has requested permission 
from the U. S. Corps of Engineers to 
drill wells in Corpus Christi, Mata- 
gorda and Carancahua Bays. Submer- 
sible barges probably will be used for 
the projects. 


*..Republic Drilling Company, Tulsa, 
Oklahoma, has opened a district office 
at Wichita, Kansas, with J. P. Pouland 
in charge. The company operates seven 
rigs in Oklahoma and Kansas. 


* Celebrities from the motion pic- 
ture and entertainment have long been 
associated in oil well promotion—but 
never before a horse. Apache Drilling 








Rotary Rigs Operating in Oil Fields of United States and Canada* 





Pacific Coast 

Oklahoma 

Kansas .... 

Rocky Mountains 

Canada .... 
Ark-La-Tex ... ' Pe 
West Texas and New Mexico 
Gulf Coast 

Illinois .. 

North Texas 





Sept. 12 Sept. 19 Sept.26 Oct. 3 
131 127 129 138 
319 331 324 330 
190 197 191 185 
306 294 295 287 
217 221 199 180 
169 173 178 173 
505 547 547 563 
611. 623 622 610 
141 131 132 130 
330 359 341 339 

2919 3003 2958 2935 





*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Company. 
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MOGUL “42” TORCAIR MODEL 
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1 the 16,000 Feet Length: 54 feet Front Axles 26,250 Ibs. 
Bart- FN CAPACITY 21," Tubing | OVERALL DIMENSIONS Width: 96 inches al Rear Axles 41,520 Ibs. 
o 13 ft. 6 in. 67,700 Ibs. 


Height: Total 






















rved 
ng a 
> FEATURES 
rs to e Drums mounted directly on vehicle frame, which eliminates the winch 
Aata- frame, saving several thousand pounds of weight. 
mer- e Mogul ‘42°’ double drum Torcair winch. 
1 for e line capacity, upper drum, 16,200 ft. 9/16”. 

j e Line capacity, lower drum, 5,500 ft. 7/8”. 
e Full air controls on winch located where desired. 
ulsa, e Aluminum pressure plates on Air-Tube clutches. 
office e Fabricated angle steel frame of ‘‘Man-Ten”’ steel. 
land e Mogul 96’ fabricated angle steel mast, 260,000 Ibs. capacity. 
ates * Optional 90’, 96’ and 102’ masts. 

e Mast hydraulically raised, telescoped and with kickover jacks. 

pic- e No ground guy lines needed for most ordinary loads. 
been e Outrigger for mast wind bracing. 
—but e General Motors 12107 Twin six diesel engine, with Allison torque 
ling converter. 
ae Engines optional, GM 110, Waukesha WAKBU and others. 
dat Allison TG-617 Torqmatic transmission with air controls. 


Parkersburg 15” double Hydrotarder with Air-Tube clutch. 
Eaton 82-F dual front axles with 11:00-20 tires. 

Both sets of front wheels steer, no dragging tires. 

Air power steering. 

» Can be built in Mogul ‘'42"' or Super ‘'38"’ size winch. 

» Front Tandem axle suspension system of Wilson design using Hendrickson 
beams, is the simplest, lightest, and strongest system yet designed. 


BE MODERN-BUY WILSON 







WILSON MANUFACTURING CO., INC. 
WICHITA FALLS, TEXAS, U.S.A. 


The Home of RED IRON 










Drilling 


Company, Dallas, Texas, in a South 
Slocum field stepout in Anderson 
County, East Texas, has listed as a 
partner the winner of the 1954 Ken- 
tucky Derby, Determine. 


% France’s Parentis oil field, in the 
Bordeaux Basin, now has eight wells 
drilled, producing a daily total of about 
14,000 bbl from a 7000 ft formation 
of dolomite. Six seismic parties are at 
work in the area of Lake Parentis, and 
last estimates show reserves of more 
than 100,000,000 bbl. 


* Union Oil Company is continuing 
the development program in the Bour- 
dieu area, southeast of Guijarral Hills, 
Fresno County, California. The com- 































pany recently completed Bourdieu 
35-1, its sixth producing well in the 
10,000 ft Gatchell zone, which came 
in flowing 762 bbl per day of 30.1 deg 
crude. Two additional Gatchell zone 
wells are drilling. 


* Activity is continuing at a fast pace 
in the Northwest Belgian Anticline 
field, near McKittrick, California. Shell 
Oil Company is the latest newcomer, 
offsetting to the northwest Standard of 
California’s newest producer. Standard 
had completed 5 producers in a row 
ana was drawn back into the play when 
Tide Water Associated Oil Company 
offset its fee land with a producer. Tide 
Water in turn was drawn in when its 
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for your string! 
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oroughbreds 


BLAST HOLE 
BITS and 
STEMS 


Sure winners in performance and production! 
Spang Bits and Stems, developed by skilled 
experts, are a safe bet to pace the field in long 
service and economy. Win, place or show you 
can be sure with Spang. 


@ SPANG CHURN DRILL BITS drill more 


holes per bit at lower cost! Fully heat-treated, 
high carbon, molloy steel, or 4340 steel. They 
have added strength in pin and blade sections 
to enable them to take the toughest drilling 
conditions in stride. Semi-dressed ends speed 
finish-dressing. 


@  SPANG REPLACEMENT BLADE SEC- 


TIONS are for welding to the pin and collar 
sections of the original bit when it has become 
worn from long service. 


SPANG INTEGRAL ROPE SOCKET TYPE 
STEMS with heat treated swivel socket and 
swivel. Drill more ... drill longer for less with 
these rugged, efficient stems. Made from one 
bar of steel with only a threaded box joint 
with integral rope socket top the stem's uni- 
formity cuts vibration or whipping. Tools turn 
freely in the open swivel socket keeping the 
hole round and straight. 


Your inquiries are welcome — 
contact your nearest Spang 
dealer or write direct to: 


BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldless Jars and a Complete Line of Cable 
System Drilling and Fishing Tools for Oil and Gas Wells, Prospect Drilling and Shot Blast Holes. 


j 


land was offset with producing wel, 
drilled by A. J. West-Moriqui Explo. 
ration Company interests, and the orig. 
inal discoverers of the field. Productio, 
in the field is now averaging more than 
4000 bbl per day of high gravity 9j 
from severely curtailed wells. 


* Sunray Mid-Continent Oil Compan, 
has completed an interesting extension 
well at Wheeler Ridge in California 
No. 21-26 extended production aboy 
2000 ft to the southeast of Richfield 
Oil Corporation’s discovery well north. 
east of the main Wheeler Ridge field, 
Sunray’s new well is producing at the 
rate of 183 bbl of 18.2 deg oil through 
a 30/64-in. choke from a perforated 
interval at 3878-4011 ft. 


* Humble Oil & Refining Compan 
has staked location for a follow-up to 
its recently completed discovery a 
Rosedale in Kern County. The ney 
well will be a northwesterly offset des- 
ignated KCL No. 1, located on the 
southwest quarter of Sec. 23, 29-26, 
The discovery was completed in the 
Stevens sand at 6000 feet for 250 bbl 


of 32.2 gravity oil. 


* Universal Consolidated Oil Com- 
pany has completed well No. 7 on its 
280 acre Twentieth Century Fox 
Studio lease in Los Angeles County. 
Company Officials said that No. 7 was 
comparable to No. 5, the last well con- 
pleted, which produced on a test at the 
rate of 840 bbl/day of 24 deg oil. All 
production on the property is shut-in 
pending completion of pipe line facili- 
ties expected this month. 


* Denver-Julesburg Basin’s easter 
extremity may be defined with the com- 
pletion of a southwestern Nebraska 
wildcat. The well, Jones, Shelburne & 
Farmer’s No. | Fritz, is the first pros- 
pective producer for Hitchcock County. 
On drillstem test, the well brought 
50 ft of free oil and 75 ft of mud-cut 
oil from a depth of 3872-3896 ft in 
the Kansas City-Lansing lime series. 
There was a steady blow of gas from the 
test, and shut-in pressure after 20 min- 
utes was 1100 psi. Some reports sug- 
gest that the prospective discovery ma) 
be classified as the extreme northern 
end of the Los Animas Arch and is in 
the area of the Cambrian _pinchout 
against the Cambridge arch. 











Correction: In the article “Ele- 
ments of Water Injection,” by J. 
Randolph Buck, page B-88, Septem- 
ber Drilling and Producing Edition, 
net thickness was listed as 1000 ft, 
and depth as 15 ft. It should have 
been net thickness 15 ft and depth 
1000 ft. 
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> Appointment of F. L. Johnson as direc- 
tor of production research and develop- 
ment for Sun Oil Company has been an- 
nounced. 

The appointment marks a reorganiza- 
tion of the research program of Sun’s 
production department, and coincides 
with the completion of a modern labora- 
tory at Richardson on the outskirts of 
Dallas, Texas. Preston E. Chaney, for- 
merly manager of the Beaumont produc- 
tion laboratory, has been appointed assist- 
ant director. H. W. Perkins has been ap- 
pointed to succeed Chaney as laboratory 
manager at Beaumont. Dr. R. J. Cordell, 
formerly of the Abilene laboratory, has 
been appointed acting manager of geologi- 
cal research and has moved his_ head- 
quarters to the new Richardson Labora- 
tory. Morris Bock, who was in charge of 
the Southwest production laboratory at 
Dallas, has moved with his group to the 
new laboratory, as has I. B. Hamilton, 
head of the geological service section, 
formerly located in the Dallas office. 

Among other key men in the new re- 
search set-up are B. M. Gottlieb, formerly 
of the Philadelphia office, who will be re- 
sponsible for the liason between opera- 
tions and research in reservoir mechanics 
and production technology, and Fred. M. 
Mayes, formerly of the physical research 
laboratory at Newtown Square, Pennsyl- 
vania, who will continue in charge of 
those research programs in well logging 
and geophysics transferred from New- 
town Square. J. W. Jones also has moved 
from Newtown Square as a research engi- 
neer. 


> Souris Valley Oil Company, Ltd., fol- 
lowing the annual meeting held in Winni- 
peg on September 28th, 1955, announced 
the resignation, due to ill health, of H. L. 
Carnahan, president of the company for 
the past five years. Carnahan will con- 
tinue as a director of the company, and 
act as a consultant, whereby the benefit 
of his experience will be available to the 
company. 

H. G. Bagnall, who is vice president 
and managing director of Anglo Canadian 
Oil Company, Ltd., will replace Carna- 
han as president. Ralph Will of Calgary 
was elected as vice president, and H. S. 
Scarth, Q. C. as secretary-treasurer. R. 
W. Kelly, who has been geologist of the 
company, was appointed general manager. 


> Sam J. Brown has been appointed con- 
tract representative of drilling operations 
for Helmerich and 
Payne, Inc., Tulsa. 
He was first em- 
ployed by Helmerich 
and Payne as a 
roughneck in 1938. 





uate of the Univer- 
sity of Tulsa and has 
an MBA degree from 
Stanford University 
and has course work 
completed for PhD 

S. J. Brown in Business Manage- 
ment from University of Texas. He was 
an ace in the Air Force and holds the 22 
air medals, the Distinguished Service 
Cross, the Silver Star, and two Distin- 
guished Flying Crosses. During the past 
5 years, Brown has been on the teaching 
staff of University of Tulsa and University 
of Texas and doing management consult- 
ant work. 
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>» The expansion of Sunray Mid-Con- 
tinent Oil Company’s exploration opera- 
tions and the promotion and realignment 
of duties of key personnel has been dis- 
closed. The action completes the integra- 
tion of the exploration departments of 
Sunray Oil Corporation and Mid-Con- 
tinent Petroleum Corporation incident to 
the merger of the two companies earlier 
this year. 

Myron C, Kiess, former chief geologist 
for Mid-Continent, has been appointed 
geological manager. Stefan Von Croy, 
former division geophysicist for Sunray, 
has been named chief geophysicist. New 
assistant chief geologists are Sherril A. 
Shagnon and Bert C. Timm, both form- 
erly division geologists for Sunray. 

Shannon, in addition to serving as ad- 
ministrator in the department, will retain 
immediate supervision over the Kansas 
and Rocky Mountain areas. Timm will 
handle geological-geophysical coordina- 
tion and will continue to supervise ex- 
ploration activities in southeast Texas, 
south Louisiana and the southeastern 
states. 

Rounding out Sunray Mid-Continent’s 
main office staff in Tulsa will be Thomas 
A. Clote, who as. division geologist will 
handle activities in north Louisiana, Okla- 
homa and southern New Mexico areas; 
Joe S. Peerson, division geologist in 
charge of exploration operations in cen- 
tral, west and south Texas; Fred Phelps, 
senior research geologist; and Dave 
Jewell, assistant to Von Croy. 

The opening of a new exploration office 
has been announced in Salt Lake City, 
Utah, with J. Q. (Jack) Tomkins in charge 
of exploration as district geologist. M. F. 
Gilstrap has been named assistant to dis- 
trict landman Claude C. Winchell in the 
Wichita, Kansas, exploration office. 

Jesse Tyra has been appointed district 
landman in Denver, Colorado, and Harry 
Sprinkle, formerly with Mid-Continent, 
has been named assistant. The merger of 
Sunray and Mid-Continent resulted in the 
acquisition of an entire new district office 
in Wichita Falls, Texas, previously op- 
erated by Mid-Continent. The nine-per- 
son staff is headed by E. L. Smith as dis- 
trict geologist and M. E. Mannschreck 
as district landman. 


> Robert O. Garrett, a veteran of nearly 
30 years in the oil and gas production 
y> , field, has been ap- 
pointed vice presi- 
dent and general 
manager of Texas 
Gas Exploration 
Corporation. The 
company is the pro- 
duction subsidiary of 
Texas Gas Transmis- 
sion Corporation. 
Garrett has been 
or of the ex- 
ploration and pro- 
R. O. Garrett duction engineering 
departments of Arkansas Louisiana Gas 
Company in Shreveport since 1953. He 
joined Arkansas Fuel Oil Company and 
a predecessor of the natural gas company 
in 1926. He is a past chairman of the 
Carthage Field Engineering Committee, 
the East Texas Engineering Association 
and the Central Committee on the Drill- 
ing and Production Practice Executive 
Committee of the American Petroleum 
Institute. 
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> John P. McNaughton has been elects; 
vice president of Neville G. Penrose, In. 
Fort Worth, Texas. Since February, 195; 
he has served as assistant vice preside 
of the company. Prior to joining Penroy 
McNaughton was employed by Gulf Qj 
Company as engineer. While in Gulf, 
service, he served with PAD (1952.53) 
He was graduated from the Universit 
of Oklahoma in 1939 with a BA degree 
in mathematics and geology, and holds; 
petroleum engineering degree (1942) fron, 
the Colorado School of Mines. 





J. P. McNaughton M. D. Abel 


>» Malcolm D. Abel has been promote 
to West Texas division manager of BBM 
Drilling Company. In his new capacity, 
Abel will supervise rotary drilling tools 
and production development. Abel re. 
ceived his degree in petroleum engineer. 
ing from the University of Texas in 1947 
Before joining BBM in 1951, he was Wes 
Texas district engineer for Plymouth Oil 


>» W. W. Vandeveer, president of Vanson 
Production Corporation, Cleveland, Ohio, 
was elected a director of Brand Names 
Foundation, Inc., at the recent quarterly 
meeting of the foundation’s board of 
directors in New York City. The pu: 
pose of the foundation’s program is to 
give the public information about the cop- 
tributions of brand names and advertis 
ing to the good life in America. Vande 
veer will serve as a representative of the 
petroleum industry on the foundation’ 
board of directors. 


>» Two geologists have been added to the 
field staff of the Kin-Ark Oil Company 
They are Byron Andrews of. Abilene, 
Texas, who will be stationed at Kin-Ark’ 
headquarters in El Dorado, Arkansas, and 
Richard Herscher of Denver Colorado. 
who will work in the firm’s branch office 
in that city. Both will work under the di: 
rection of Kin-Ark’s chief geologist, K. D. 
Lankford, Jr., who is also a director of 
the company. 

Andrews, formerly a resident of 
Dorado, was employed as a geologist by 
the Lion Oil Company and later as a cot 
sultant in the oil fields of West Texas 
Herscher, a graduate of the University of 
Oklahoma, has been employed as a geolo- 
gist in various Colorado oil fields. 


» James S. Royds has been appointed a 
sistant manager of Continental Oil Com 
pany’s foreign department, with head: 
quarters in Houston. In his new position, 
he will be associated with S. K. Clark 
manager of Conoco’s foreign department 


. Since June, 1954, Royds has been mane 


ger of exploration for Egyptian-Amett 
can Oil Company, with headquarters 0 
Cairo, Egypt. Egyptian-American, a sub 
sidiary of Continental Oil Company, 1s & 
ploring for oil on a 50,000,000 acre com 
cession in Egypt. 
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Outstanding Results 





McCullough M-3 Guns 
Gain 760 B/D 


Previous Attempt Failed 


To Get Penetration 


Powerful McCullough M-3 Guns fir- 
ing improved Ogival Bullets again 
proved their superior penetrating 

wer in a recent job in this Texas well. 

The well had first been perforated 
by another service company, but the 
operator was unable to break the 
formation down under 3500 pounds 


pump pressure. 
Depth of operation was 9800’. 5%” 








placed shots give you the results 





Deep penetrating, accurately 


Always specify McCullough Perforating 
Service for MORE OIL! 


0.D., 17 Ib: casing had been cemented 
through the pay zone. 

McCullough 4%” O D., 30-shot M-3 
Perforators fired 84 improved }s” Ogival 
Bullets in the same interval previously 
perforated. The formation broke down 
at 1200 pounds pump pressure. After 
treating, the well made 760 barrels of 
oil per day—the best well in the field. 


M'Callough TOOL C 
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M-3 Guns Shoot 400 Holes in 
73° Angle Well in Two Runs 


Unusual Perforating Job Could Only Be Accomplished 
By Simultaneous Firing, Deep Penetrating 
McCullough M-3 Bullet Perforators 


While unusual jobs such as this occur only infrequently, they serve to 
demonstrate the ability of McCullough Perforating Services to accomplish the 
tough jobs with the same speed, economy and satisfaction that characterize 


ordinary operations. 


This well was directionally drilled from an onshore location out under the 
ocean bed. Due to the high degree angle of the well (73°) it was impossible 
to perforate by regular electric wire line methods. 







































































Literature Available on 
McCullough M-3 
Bullet Perforators 


1. Four-page illustrated bulletin, No. 
203, gives advantages, characteris- 
tics, etc. of M-3 Bullet Perforators and 
improved Ogival Bullets. 

2.Sixteen-page pocket brochure tells 
benefits of M-3 Perforators, supple- 
mented by actual job reports. 

Write to McCullough Tool Company, 

5820 S. Alameda St., Los Angeles 58, 

Calif. 
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8%” O.D., 36 Ib. casing had been 
cemented in 12%” hole. The interval to 
be perforated was from 6696’ to 6796’. 

Ten 44” O.D., 20-shot McCullough 
M-3 Guns (50°) were screwed togethe: 
and run in on 44” F. H. drill pipe. A 
swab cup was arranged on a 1k” O.D. 
probe, attached to the electric wir 
line and pumped down the drill pip« 
until it contacted a firing sub attached 
to the top of the guns. 

Two sets of M-3 Guns of the above 
length were run, firing 400 2” 
proved Ogival Bullets in the 100° zone 
The entire job took only 26 hours to 
complete which included two round 
trips with the drill pipe and two runs 
with the probe. No trouble, no delay 
was experienced. The job was satisfac 
tory in every respect. 

Only McCullough M-3 Guns, firing 
all shots at one time, could successfull, 
complete this unusual job. In addition 
deep penetration through heavy casing 
cemented in large diameter hole was 
assured by the extra power of M-3 
Guns firing improved Ogival Bullets- 
hardest shooting bullet perforators in 
the world. 


im 


LOS ANGELES 
HOUSTON 
EDMONTON 
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Running Tour 


> Kenneth R. Joynt has been transferred 
from Magnolia Petroleum Company’s 
Oklahoma producing division as assistant 
division superintendent, to the Louisiana- 
Gulf division in the same capacity with 
headquarters at Morgan City, Louisiana. 
J. S. Russell replaces Joynt as assistant 
superintendent with headquarters at Okla- 
homa City. Russell has been management 
assistant in charge of employee relations 
in the company’s general offices in Dallas. 
Grayson C, Smith, production foreman, 
has been transferred from Magnolia’s 
Wewoka, Oklahoma, producing district 
to the Louisiana-Gulf division. 

W. M. McKnight has been moved from 
Magnolia’s safety department to the pro- 
ducing division of the company in charge 
of employee relations in the Louisiana- 
Gulf division. Glynne G. McClintock has 
been promoted from senior marine main- 











JENSEN JACKS... 


... WIN FRIENDS AND 
INFLUENCE PRODUCERS 


The economical, trouble-free opera- 
tion of JENSEN JACKS has won 
friends and influenced producers for 
more than 36 years. No small wonder! 
A JENSEN JACK starts reducing 
operating costs and increasing profits 
from the first — and continues to af- 
ford this kind of service. 22 different 
JENSEN models to choose from. See 
your dealer or write for the facts. 





JENSEN BROS. MFG. CO., INC. 
Coffeyville, Kansas, U.S.A. 


Export Office: 25 Broad St., New York City 
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tenance foreman to assistant district su- 
perintendent in charge of maintenance in 
the Louisiana-Gulf division with head- 
quarters at Morgan City, Louisiana. Guy 
A. Parrish has been transferred from the 
shop department to the Louisiana-Gulf 
producing district as maintenance fore- 
man. George S. Wilson, who has been as- 
sistant district superintendent at Alice, 
Texas, has been transferred to Magnolia’s 
Brownfield district in West Texas in the 
same capacity. 

John H. Myers, assistant foreman in 
Magnolia’s Wewoka, Oklahoma, produc- 
ing district, has been promoted to produc- 
tion foreman in the same district. Vernon 
C. Kilpatrick has been advanced from 
gangpusher to assistant foreman in Mag- 
nolia’s Chase district in western Kansas 
with headquarters at Great Bend, Kansas. 
Edwin D. Moriarty, assistant production 
foreman, has been promoted to produc- 
tion foreman in Magnolia’s Eldorado, 
Kansas, producing district. Wayne Eu- 
gene McNeely, assistant foreman in Mag- 
nolia’s Vanderbilt producing district, has 
been promoted to production foreman 
and transferred to the company’s Lake 
Charles district. 


> R. S. Randerson, Jr.. has been named 
administrative co-ordinator for the pro- 
ducing division of the Tennessee Gas 
Transmission Company. In his new posi- 
tion, Randerson will be responsible for co- 
ordinating the administrative functions of 
the various departments in the produc- 
ing division and will also carry out ad- 
ministrative liaison between the producing 
division and other divisions of the com- 
pany. 

Other recent appointments announced 
include: A. C. Edmundson, to the post of 
chief production clerk; C. A. Richardson, 
Jr., as chief exploration clerk in the Hous- 
ton office; and W. Miskimins, Jr., as divi- 
sion production clerk in the Fort Worth 
division office. 

The company has established a Rocky 
Mountain production division for more 
intensified activity in the Rocky Moun- 
tain region of the U. S. and in Western 
Canada, as a result of Tennessee's recent 
purchase of Far West Oil Company and 
properties acquired through the acquisi- 
tion of properties of Bay Petroleum and 
C. U. Bay. The division will headquarter 
in Denver, Colorado. 

H. I. Craig, a veteran of 36 years in 
the oil business and an employee of Bay 
Petroleum since 1940, heads the new divi- 
sion as division production superintend- 
ent. Others in the division office include 
H. E. Rowe, Jr., division engineer, also a 
former employee of Bay Petroleum, and 
Sam F. Willson, Jr., the division produc- 
tion clerk, who has been with Tennessee 
Gas for a number of years. The district 
production superintendents, all formerly 
with Bay Petroleum are as follows: Cas- 
per, Wyoming, Patterson Lay; Chase, 
Kansas, Glen E. Armour; Edmonton, J. 
A. Leask, and Oklahoma City, J. D. 
Hicks. 


> H. R. “Ross” Bolton has been elected 
vice president in charge of exploration 
and production of Crescent Corporation 
to succeed C, A. Houy, who has resigned 
to become president of the Lee Evans 
Drilling Company of Tulsa. Bolton joined 
Crescent in 1950, as chief engineer and 
most recently was manager of production. 
Houy also joined Crescent in 1950, as 
general superintendent of production. 
Houy has acquired an interest in the Lee 
Evans Drilling Company and will direct 
its exploration and production activities. 











J. S$. Leonard 


H. E. Trumbull 


> J. S. Leonard, as. 
sistant manager of 
Ohio Oil’s Casper, 
Wyoming, division, 
was appointed map. 
ager of the con. 
pany’s Tulsa divi- 
sion. He succeeds Ed- 
ward B. Stewart, 
who died in Tulsa 
recently. N. E. Trum-. 
bull, division super- 
intendent at Terre 
Haute, Indiana, be- 
comes assistant divi- 
vision manager at Casper and J. H. Shonk, 
assistant division superintendent at Terre 
Haute, succeeds Trumbull. 

Leonard’s first job with Ohio Oil was 
in Mexico as a junior geologist in 1930, 
He went to Casper as assistant division 
manager in 1954. Trumbull first worked 
for Ohio Oil in 1936 as a roustabout in 
Wyoming and later in New Mexico and 
Texas. In 1947 he was district petro- 
leum engineer in Bakersfield, California. 
He went to Terre Haute as division super- 
intendent in 1952. Shonk started with 
Ohio Oil in 1922 as a roustabout in 
Haynesville, Louisiana. In 1950 he moved 
to-the Terre Haute division as assistant 
district superintendent at Robinson, Illi- 
nois. In 1952 he was appointed assistant 
division superintendent at Terre Haute, 


J. H. Shonk 


> Humble Oil and Refining Company re- 
cently announced the following changes 
in its production department supervisory 
personnel. Individuals who were pro- 
moted included: R. M. Hunt, associate pe- 
troleum engineer, Goose Creek district, to 
petroleum engineer, Houston office, pe- 
troleum engineering division; E. M. Case, 
Jr., associate petroleum engineer, South- 
west Texas division office, to petroleum 
engineer; L. B. McElroy, electrician, first, 
Gladewater district, East Texas division, 
to district electrical foreman of _ the 
Athens district: D. B. Hurst, roustabout 
gangpusher, Bayou Sale district, Louisi- 
ana division, to farm boss at the Grand 
Isle district; Travis W. Caldwell, gas 
plant operator, first, Katy gas cycling 
plant, to head cycling plant operator at 
Katy. 

E. G. Copley, compressor plant fore- 
man, Seeligson compressor plant. Strat- 
ton district, Southwest Texas division, 
has been promoted to gas plant superin- 
tendent at the Opelousas gas plant, Louisi- 
ana division. He was succeeded at See- 
ligson by J. F. Carroll, formerly head 
cycling plant operator at the Katy gas 
cycling plant, Gulf Coast division. J. G. 
Hasness, senior district clerk, Stratton dis- 
trict, Southwest Texas division, was trans- 
ferred to the production accounting de- 
partment, Houston office, as intermediate 
accountant. A. H. Pickens, toolpusher, 
Athens district, East Texas division, trans- 
ferred to the Grand Isle district, Louisi- 
ana division, as toolpusher. 
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DIGEST of NEWS and COMMENT 





kk * 








TSS 


Pollution — Adding Insult to Injury 
—at Houston. After spending $11,- 


* 900,00 on a new plant and process to 


reduce contamination, one chemical 
company on the Houston Ship Chan- 
nel has been sued by Dr. Walter 
Quebedeaux of the county health staff 
for the contamination that the com- 
pany is striving with big money to eli- 
minate. Company is said to be up in 
arms against demagogic highhanded- 
ness in fighting pollution. 


x & ® 


Carthage Hydrocol Getting Under 
Way. Hidalgo Chemical is beginning to 
get into production both on Fischer- 
Tropsch (modified) process for hydro- 
carbons, and largely for acids, ketones, 
alcohols and aldehydes. The company 
plans to make 125,000,000 Ib of these 
organics next year. First, the utilities 
section of the revamped plant, then the 
oxygen unit, and following, other units 
will go “on stream” as the plant’s re- 
quirements arise. 


eR ® 


To Operate Idle Wax Refinery. Late 
in 1954 Sure-Seal Corporation built a 
big wax refinery at North Lake, Utah, 
to operate on a crude with up to 47 per 
cent wax content. Plant has never op- 
erated, but has been under a court-de- 
creed receivership. Now, W. M. Barnes 
Company, engineers, contractors and 
managers, proposes to spend $1,500,- 
000 to revamp the plant and to operate 
it, probably backed by the New York 
firm of L. B. Hatch. No definite deci- 
sion has been noted, up to press time. 


x @ * 


New Phenol Synthesis Unit. A new 
process by Hercules Powder Company 
to synthesize phenol from benzene and 
propylene is being operated by Stand- 
ard of California. The two compon- 
ents are reacted to form cumene, which 
is then oxidized with air to cumene hy- 
droperoxide, and in turn this is “split” 
with a catalyst, not disclosed, to form 
phenol, C,H,—OH, and acetone, 
CH, —CO—CH,. Reaction is car- 
ried out in nickel-clad vessels to make 
products free from metallic contami- 
nation. 


x *®& *& 


Research Becomes Big Business. 
Within the next 20 years, industrial re- 
search will become a $16 billion annual 
business, an industry in its own right 
and our most valuable “raw material,” 





Refining . . . Petrochemical ... Gas Processing 


says E. D. Reeves, executive vice presi- 
dent of Esso Research and Engineer- 
ing. Esso has spent about as much for 
research in the last 5 years as it did in 
the previous 25 years. Research has 
been tripling in size about every ten 
years. The company is now spending $4 
billion in this activity, a figure that is 
about one per cent of the value: of its 
gross national products. 


x &k * 


1956 Automobiles. 1956 cars will 
have greater horsepower; improved 
performance; probably a trend toward 
smaller wheels, of 13-in. or 14-in. 
diameter as compared to present 15-in.; 
fewer lubricating fittings that will be 
harder to find than on current cars. The 
lubricating grease industry faces many 
new problems and must anticipate 
them correctly if the user is to be as- 
sured of a safe smooth-running car, 
says H. L. Hemmingway, National 
Lubricating Grease Institute president. 
Smaller wheels may cause higher tem- 
peratures in bearings, hubs and brake 
mechanisms. 


x *k * 


Gas Turbine — Coming up. “The 
large industrial gas turbine has come of 
age,” so says General Electric’s F. M. 
Eccles, industrial power engineering 
section. GE has just placed in operation 
its 99th gas turbine, and has thus 
closed an era and so are entering the 
next phase of development. In six 
years, since the first one went “on 
stream” in 1949, it has proved its re- 
liability for locomotives, pipe line com- 
pressors, electric generators, etc. Eccles 
says this turbine will improve processes 
for “tonnage” oxygen, acetylene, am- 
monia and methanol (wood alcohol), 
along with many other products. 

Meanwhile, the future is rosy for the 
small turbine, claims P. L. Ward of 
Solar Aircraft. When production costs 
can be brought down by experience, the 
small turbine will come into its own. 


x * * 


Helium-inspired thinking. Breathing 
a helium-oxygen mixture, business men 
can work 12 hours without fatigue, say 
those acquainted with the invention of 
Rear Admiral Momsen (who invented 
the Momsen lung), and will enable men 
to do 6 hours’ work in four hours. 
Trouble is, no one has learned how to 
bring the oxygen-helium breather out 
into normal atmosphere without a ca- 
tastrophe—at his expense. 
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Last synthetic rubber plant to be 
sold. Scrambling hurriedly to close up 
its session and go home—to get away 
from political embarrassment and 
Washington (D. C.) heat — Congress 
finally passed, in the dying hours of the 
session just closed, legislation to per- 
mit sale of the last of the government 
rubber plants, that at Institute, West 
Virginia, built to operate on alcoho! 
as raw material for the rubber-synthe- 
sizing diolefin. Bids will be received 
within 60 days, with 75 days in which 
to negotiate terms of sale. 

So passes just about the greatest of 
modern U. S. wartime industrial 
miracles! 


x * * 


Du Pont Studying Fuel Injection. Du 
Pont has been operating a Lincoln car 
with a gasoline fuel injection system 
that has shown some remarkable re- 
sults. The system is based on an Ameri- 
can Bosch design, well known in the pe- 
troleum and automotive industries. The 
engine so equipped turns up six to 
seven per cent more power than the 
same engine with a conventional car- 
buretor system. As much as five “me- 
chanical octane numbers” can be ob- 
tained by fuel injection such as is used 
in this test assembly. Fuel economy as 
high as 14 per cent has been shown on a 
test chassis dynamometer unit, as com- 
pared to a carburetted engine fuel sys- 
tem, at a speed equivalent to 60 miles 
per hour. Injection also reduces the 
vapor-lock tendency and will permit 
the use of higher vapor pressure fuels, 
a situation that will react to increase the 
total yield of gasoline from crude and 
natural gas. Higher endpoint fuels can 
be used successfully also. The high 
anti-knock rating of the heavier frac- 
tions of catalytically cracked gasoline 
can thus be included to overall advan- 
tage of economy, power output, less 
vapor-locking tendency and increased 
yields. 

It is stated that this injection fuel 
system may be obtainable soon in some 
of the higher priced cars; the advan- 
tage in power output may be taken 
either in a more powerful engine or in 
reduced costs and fuel consumption in 
the same type of engine. A pump sends 
the fuel from tank to filter and the in- 
pector pump at about 35 psi. The in- 
jector meters the same quantity of fuel 
to each cylinder, the amount being de- 
termined by manifold pressure; each 
nozzle sprays the fuel into the air 
stream during the intake stroke. 
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By HAROLD J. GIBSON 
Ethyl Corporation, Detroit, Michigan 


Ww the growing trend to better- 
grade gasolines, the cost of pro- 


ducing those last few octane numbers 
has steadily increased. As a result, refin- 
ers are looking anxiously for more eco- 
nomical ways to get their top octanes. 

Already octane numbers in the 97 to 
98 range are being marketed in the East 
and Southwest. And the trends for all 
U.S. refineries in terms of pool, regular 
and premium fuels show that octane 
numbers are continuing a slow, steady 
rise each year. 

To meet the demand for higher-octane 
fuels, refiners are being constantly forced 


How to get your top octanes 
more economically 


to change their processes. A look at the 
graph at the top of the page (Fig.1) will 
show you the gradual changes in process 
evolution. Note that by 1965 catalytic re- 
forming may account for 50% of the to- 
tal gasoline production in the industry. 

Depending on the specific octane-im- 
provement problem, the economic an- 
swer usually consists of a combination of 
tetraethyllead and various processing 
steps. (Some of these processing alterna- 
tives are displayed in Fig. 2.) The ques- 
tion becomes: How to determine the 
most economical way to get those top 
octanes. Only by conducting a detailed 
economic analysis can a refiner be sure 
of finding the best solution for his refin- 
ery, for from an economic analysis he 
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TABLE 1. Estimated Pool Octanes and Premium — Regular Octane Numbers 

















With 2.2 ml /gal With 3.0 ml /gal 

TETRAETHYLLEAD | TETRAETHYLLEAD 
Pool 88.0 89.4 
At the end of 1953 Premium 92.9 94,3 
Regular 85.9 87.3 
. Pool 89.3 90.7 
At the end of 1954 Premium 94.2 95.6 
Regular 87.2 88.6 
Pool 90.8 92.1 
At the end of 1955 Premium 95.7 97.0 
Regular 88.7 90.0 





FIG. 1. Trends in processes for making gaso 
By 1965 catalytic reforming may account for§ 
of all gasoline. 




















can determine the proper balance be- 
tween lead and a processing alternative. 

An economic analysis will take into 
consideration all of the factors that affect 
the costs of making your gasoline: for 
example, optimum rates and yields, raw- 
material costs, product prices, operating 
manpower, maintenance and repair, util- 
ities, depreciation, investment charges 
and reasonable “‘pay out.” 


Octane improvement 
analyzed 


From such an analysis you can deter- 
mine the economics of octane improve- 
ment, which is the tool for obtaining the 
optimum sequence of processing steps 
and attendant use of tetraethyllead. An- 
alyzing octane improvement costs calls 
for a thorough understanding of unit op- 
erating costs, particularly when incre- 
mental expenses are being considered. 
There are several approaches for ana- 
lyzing the costs of octane improvement 
at higher levels. At Ethyl we have found, 
through our studies of the economics of 
top octanes, that the key to cost analysis 
is a value called incremental cost. Sim- 
ply expressed, this is the rate at which 
costs increase as you raise the octane 
number. It can be expressed conven- 
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iently in cents per Research octane 
number per barrel. (¢/RONB). 

Once you determine incremental costs, 
the next step is to make sure you are em- 
ploying the best possible process at each 
point. By plotting the cost curves on a 
chart, you will see that up to a point the 
cheapest way to improve gasoline is with 
lead. Then lead becomes closely competi- 
tive with mild reforming methods. 

After you reach an incremental cost 
of about 5¢/RONB, it again is definitely 
cheaper to add tetraethyllead. And fi- 
nally when the full 3 cc of lead is used, 
you must return to reforming—this time 
at greater severity. 

Today there’s a greater trend toward 
using lead in higher concentrations for, 
as one industry spokesman put it, “‘tetra- 
ethyllead has decreased steadily in price 
while the costs of refinery construction 
have continued to rise rather sharply.”’ 

With constantly increasing gasoline- 
quality demands facing the refiner, it has 
become increasingly important to define 


the optimum route to high-octane fuels. 
Lead addition now costs an average of 4 
to 5 cents per Research octane number 
per barrel, and this is directly competi- 
tive with the cost of mild reforming oper- 
ations for octane improvement. As prod- 
uct octane levels increase, refiners may 
have the choice of using maximum tetra- 
ethyllead—3 ml/gal—or going to more 
expensive reforming operations—more 
severe single pass reforming or extrac- 
tion followed by raffinate reforming. Here 
—even though lead susceptibility de- 
creases somewhat in aromatic reformates 
—the cost of octane improvement by 
lead becomes increasingly more attrac- 
tive as compared with various processing 
alternatives. Where extremely high oc- 
tane levels are required, a refiner has little 
choice but to use the more economic 
tetraethyllead to the maximum and then 
to vary his processing alternatives to give 
the desired product quality if he wants to 
hold his manufacturing costs to a mini- 
mum. 





¢/RONB = 


KNOW THIS EQUATION? 


(Y—100—F) (Pg—9.4T) + Pb (F + G) + Pf100 H — 100E 





New York. No charge. 





100 RONp — 100 RONn — 10F + Y (RONr — RONp) 


You should if you are making an economic analysis. Write for a copy of a recent 
50-page report giving a definition of terms of this equation and other information 
on new processing alternatives and on the economics of top octanes. Address your 
request to Department No. 13, Ethyl Corporation, 100 Park Avenue, New York, 











HOW 
Ethyl Research 


can help you 
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Our Refinery Technology staf 
backed up by the extensive fa- 
cilities of the Ethyl Laborato- 
ries, will be glad to share their 
experience with your economics 
people when you conduct a cost 


analysis of your top octanes. 


We will work with you, or if 
you prefer, weareeven equipped 
to do a complete cost analysis 
for you. 


We can help you answer these 
When 
should you use “Ethyl!” anti- 


and other questions: 


knock compound in preference 
to increasing the catalytic re- 
former charge rate? How does 
increased severity of reforming 
affect your costs? When should 
you carry your tetraethyllead 
content to the maximum allow- 
able—and under what circum- 


stances? 


Your Ethyl Representative 
will be happy to arrange an ap- 
pointment for you with one of 


our Refinery technologists. 


ETHYL CORPORATION 
Research Laboratories 


ETHYL 
CORPORATION 





1600 W. Eight Mile Road, Fernca'e 20, Mich 
2600 Cajon Road, San Bernardino, Calif 











































Digest of News and Comment — Continued 





Acetylene Production Dropping. 
With a total potential capacity of 144% 
billion cu ft in early 1954, the acety- 
lene industry actually made and sold 
only 49 per cent of this amount, a 
definite letdown from 1950 and 1953 
production, which amounted to 7.7 
billion cu ft and 7.8 billion cut ft re- 
spectively in those years. With a five- 
year steady capacity growth rate from 
11.2 billion in 1949 to the 1954 figure, 
an increase of 45 per cent, the answer 
comes as statement that other inter- 
mediates, via alkylation, polymeriza- 
tion, etc., are taking more and more 
of the acetylene load; ethylene is taking 
over certain items; polyvinyl achohol, 
acetic acid, and allied material used 
more acetylene last year than formerly; 
metal welding, cutting, and chlorinated 
derivatives of ethylene for example 
employed less. Acetylene capacity is 
expected to increase by about 10 
per cent in 1955, bringing the total to 
nearly 16 billion cu ft. 


» 2 & 


To Kill Tax Write-Off Program? The 
fast tax write-off program, employed 
for the last few years to speed and en- 
courage quick construction of needed 
defense production capacities, may be 
killed off. Office of Defense Mobiliza- 
tion, House Government Operations 
Committee is the chief “growler,” 
claiming that too many certificates are 
being used to carry through replace- 
ment building rather than to construct 
new facilities. ODM is studying current 
practices to decide whether or no. 


x k* 


‘Largest?’ Atom Smasher. A 3,000,- 
000-v particle accelerator, the most 
powerful radiation source available to 
industry, has been purchased for the 
Emeryville, California, research labo- 
ratory of Shell Development Com- 
pany, Harold Gershinowitz, president, 
has announced. The unit, a Van de 
Graaff accelerator, sometimes called 
an “atom smasher” because it was 
originally used for neuclear research, 
will be the first of its size in the petro- 
leum industry. It is being built by 
High Voltage Engineering Corpora- 
tion, Cambridge, Massachusettes, and 
will be installed in June, 1956. Shell 
scientists will use the accelerator in 
studying the effects of radiation on 
fuels, lubricants, plastics, and other 
oil-derived products. 


x *k * 


“Electronic Wizards.” Interminable 
engineering 2nd other calculations have 
been the bane of the engineering pro- 
fession ever since the engineers began 
to function. Added to the electronic 
calculating machines that have already 
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been installed in industry, two new 
3000 plus tube Magnetic Drum Data 
Processing Machines have been placed 
in Operation — one at Shell Oil’s Deer 
Park (Houston), Texas, research cen- 
ter and one at Standard of Indiana’s 
Whiting, Indiana, refinery. One of 
these machines, it is said, can “remem- 
ber” 20,000 digits and recall them in a 
“split second.” It can carry out 60,000 
calculation operations per minute 
(1000 per second), and find and show 
up its own errors during the time. It can 
add or subtract 340 numbers, each five 
digits long (10,000 to 99,999), and 
can make 112 multiplications or divi- 
sions of five-digit numbers. Also it can 
make 400 comparisons. The machines 
can make in a few minutes calculations 
what would require more than the life- 
time of an engineer to carry out. If 
complete information is given the ma- 
chine, in plant operations, it can work 
out the best methods of operation of a 
refinery throughout its entire span of 
processing. One shortcoming — the en- 
gineer is not to be supplanted; these 
machines cannot think. 


x *k * 


Chemicals from Lignite Tar? Pri- 
mary research work is being carried 
out at Battelle Memorial Institute at 
Columbus, Ohio, on low-temperature 
tar from the carbonization of Texas 
lignite. Huge quantities of this low- 
grade fuel are found in Central Texas 
in the vicinity of Rockdale. Aluminum 
Company of America has started op- 
eration of an aluminum smelter at that 
city and uses dried and carbonized lig- 
nite as power-producing fuel. A car- 
bonizer-tar recovery unit is being built 
and will produce 16,000 gal of tar 
daily when in full operation. Alcoa and 
Texas Power & Light Company co- 
sponsor the research at Battelle. Par- 
ticipating companies that will receive 
the data found by the research are: Al- 
lied Chemical & Dye, Carbide & Car- 
bon, Celanese, Koppers, Merichem, 
Oil & Chemical Products, Olin-Mathie- 
son Chemical, Reilly Tar & Chemical 
and Spencer Chemical. Samples of this 
tar may be obtained from Texas Power 
& Light Company, Box 6331, Dallas 
22, Texas. Tar not purchased by the 
participants may be bought by in- 
terested outsiders. 


x &k * 


Ammonia Plant for Spain? Spanish 
interests are organizing a company to 
manufacture synthetic ammonia, to be 
used mainly in fertilizers, from resi- 
dual refinery products, an announce- 
ment says. Compania Espafiola de 
Petréleos, S. A., is the leader of the 
negotiations, with several other organ- 
izations holding stock interests. 
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Octane Numbers Above 100. Much 
attention is being given to the octane 
number anti-knock scale above the 
arbitrarily determined 100 rating of 
pure 2,2,4-trimethylpentane  (isoog. 
tane) now, by the various technical 
bodies interested in this important 
problem. It is likely that the ASTM, 
API, SAE and similar groups will give 
more attention to it in the future. Two 
years ago, the CRC (Coordinating Re. 
search Council) chose temporarily two 
scales for motor gasolines: One is Per. 
formance Number, based on aviation 
rather than automotive engine opera- 
tion, gives lower numbers than octane 
numbers below 100, higher numbers 
above 100. Octane Number in the sec- 
ond scale is ON = 128 — 

2800 
Perf. No. 


Last spring Warren Wiese of General 
Motors Research proposed that the oc- 
tane scale below 100 be kept as is and 
that above 100 the octane scale should 
be determined from the equation 

Octane Number = 100 + 

Perf. No. — 100 


3 


According to reports, CRC will ap- 
point a group to develop a satisfactory 
scale. Present opinion indicates that 
this scale, in current thinking of the 
“experts,” will be the Wiese scale or a 
modification of it. A smaller group 
favors Performance Number as the 
adopted system. 





x * * 


Educational Grant Increased. Ethy| 
Corporation has increased its edu- 
cational grants, making recently an 
award of 19 graduate research fellow- 
ships in the fields of chemistry, chemi- 
cal engineering and mechanical engi- 
neering for the 1955-1956 academic 
year. 

About $45,000 is involved in the new 
awards. Each fellowship provides the 
recipient with $1500 for living ex- 
penses plus an allowance for tuition and 
fees. 

x *k * 


Award for Chemistry Achievement. 
An annual award for $1000 and a 
medal, for outstanding achievement in 
industrial and engineering chemistry, 
has been announced by Dr. C. L. 
Brown, scientific liaison manager for 
Esso Research and Engineering Com- 
pany. Announcement was made before 
the national meeting of the American 
Chemical Society in September. Major 
purpose of the award is to promote 
fundamental research in these fields. 
Nominee must have done outstanding 
research of a theoretical or experimen- 
tal nature in industrial chemistry oF 
chemical engineering. 
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FIG. 1. Mass Spectrometer in | 
the laboratory of Union Oil 
Company, Brea, California. 


Mass Spectrometer 
to ''Boss’’ the Refinery 


This instrument, already in use as a continuous-process monitor, 
is looked on as a “key unit’ in the ‘‘Automatic Refinery”’ 


Jack K. Walker 


Consolidated Engineering Corporation 


THE mass spectrometer performs two 
important services for the petroleum in- 
dustry. 

(1) It makes available, and de- 
velops rapidly, data which have 
made it possible to develop, 
control, and evaluate processes 
that might otherwise have re- 
mained research curiosities. 

(2) It provides an up-to-the-min- 
ute evaluation of process effi- 
ciency. 


High Accuracy, Speed, and Range 

Used for routine, as well as explora- 
lory, analyses of mixtures containing as 
many as several dozen components, the 
instrument can detect and measure con- 


centrations as low as 5 parts per mil- 
lion. There is theoretically no limit to 
the number of mixture constitutents 
that can be identified, as long as the 
heaviest molecule or ion present can be 
resolved by the instrument. 

Neither physical nor chemical simi- 
larity of compounds is of great signifi- 
cance to the mass spectrometer. It 
can, with few exceptions, report clearly 
two or more distinct mass isomers prac- 
tically indistinguishable by classical and 
distillation methods. This ability to sep- 
arate compounds of like molecular for- 
mula has been of incalculable value in 
petroleum and petrochemical research 
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and process study. 

Second of the mass spectrometer’s 
qualities that have carried it to its pres- 
ent important position is speed of op- 
eration. Key components are deter- 
mined in a few minutes. Complex an- 
alysis of mixtures may, with the aid of 
computing devices, be obtained in an 
hour or less, depending upon stream 
composition. In the past, analysis by 
chemical methods of questionable ac- 
curacy often required as much as 24 
hours, during which time dangerous 
and costly process diviations could con- 
tinue undetected. 

Its extremely wide range is a third 
important attribute of the instrument. 
Almost all materials are adaptable to 
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How the Mass Spectrometer Works 
A sample of the unknown substance is stored in a small container at 
relatively low pressures, usually in the vapor phase. 
The molecules are introduced through a series of special valves called 
the inlet system. 
The conglomerate mixture of molecules passes through a restriction 
called a gold leak. The tiny openings allow only a limited number of 
molecules to pass. 
In the ionization chamber, called the Isatron, a much higher vacuum 
is maintained. Here the molecules are bombarded with a stream of 
electrons from a heated filament. Some become positively charged 
ions, others are fragmented and positively charged. 
Ions thus formed leave the Isatron chamber through a narrow slit. They 
are next accelerated to a high velocity by a strong electrostatic field, and 
pass through a second slit. 
A magnetic field, parallel to the slits, diverts the fast-moving ions into 
circular paths, the radius of which is proportional to the mass and 
velocity of the ion. Thus, the single beam is split into individual beams. 
Sorted in this manner, ions of a given mass pass through resolving slits 
and strike a collector 180 deg away from their starting point. The 
charges given up to the collector are amplified by an electrometer 
tube. 
Having now been translated into an electric signal, the results are ampli- 
fied and fed to a bank of five galvanometers, each set for a different 
sensitivity. 
A tiny beam of light reflected from each galvanometer mirror is photo- 
graphed on a moving roll of sensitive paper in the oscillograph. 
Thus, the complete mass spectrum is obtained, focusing the separated 
ion beams successively on the collector by varying the ion-accelerating 
voltage. As each beam sweeps across the collector, its intensity is re- 
corded on the moving paper. 










its principle of analysis, the only true 
limitation being sample volatility. The 
substance must enter the instrument in 
its vapor phase at normal operating 
temperatures. Present standard instru- 
ments accomodate masses as high as 
400 without any modification and, with 
only slight modification, can scan spec- 
tra including mass levels as high as 700. 
Current research is being directed to- 
ward increasing the instrument’s scope 
still further through the design of 
heated introduction systems that will 
develop sufficient vapor pressure in the 
sample to allow analysis of very-high- 
mass compounds. 

Completeness of the analysis is a 
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characteristic of mass spectrometer op- 
eration that is vital in the face of in- 
creasingly rigid product specifications. 
Every volatile material in a substance or 
mixture, in a concentration detectable 
by the instrument, is registered on the 
mass spectrum. Such measuring and 
recording of substances, even when 
they are unexpected, makes the method 
of great value in both quantitative 
purity determinations and exploratory 
qualitative work. The inherent high re- 
producibility makes feasible the use of 
libraries of typical mass spectra of com- 
pounds for identification of unknowns 
by a simple process of comparison of 
their spectra with those already estab- 


lished. A large collection of such 
known mass spectra is sponsored and 
published by the American Petroleum 
Institute. The API Mass Spectral Cata. 
log eliminates duplication of work al. 
ready done by others and thus increases 
still further the mass spectrometer’s 
utility in the petroleum and _ petro. 
chemical industries. 


Process-Control Mass 
Spectrometer 

The ultimate in analytical instru. 

ments for control applications is a con- 
tinuously monitoring device located at 
the control point. Previously the price 
and complexity of mass spectrometers 
has ruled them out for most applica- 
tions. Several smaller instruments are 
now commercially available for such 
process-control uses. One of these is 
Consolidated’s process-monitor mass 
spectrometer, specifically designed for 
process control. Innumerable applica- 
tions for continuous chemical-compo- 
sition control are suggested for these in- 
struments. Several petroleum-industry 
applications include: 
1. Catalyst Evaluation. The mass 
spectrometer is used to measure hydro- 
gen-deuterium exchange versus cata- 
lytic activity and chemical kinetics. 

2. Petrochemical Production. The 
mass spectrometer has been used to 
demonstrated the control of acetylene 
production in the Wulff Process by 
monitoring the molecular ion (m/e 26) 
as a function of cracking-furnace tem- 
perature. The absorber flow rate in the 
acetylene purification plant can like- 
wise be controlled to extract maximum 
amounts of acetylene and simultane- 
ously limit ethylene impurities. 

3. Dew-Point Determinations. The 
dew point of gases and gas mixtures 
may be determined. Dehydrated gas is 
intermittently compared to the un- 
known mixture to detect 30-50 parts 
per million of water vapor. Chemical 
composition may be determined in ad- 
dition. 

4. Furnace and Exhaust Atmos 
pheres. Benzene and petrochemical re- 
covery from coke-oven gas is an excel- 
lent application for continuous control. 
Indications of a 25 per cent increase in 
yield have been made by monitoring 
the absorber off-gas. 


Personnel Requirements 

Overall routine operation of these 
analytical-type spectrometers normally 
consists of (a) scanning the spectra of 
unknown samples, including sample-in- 
troduction time and pumpout time, (b) 
daily calibration checks, (c ) instru- 
ment inspection and routine mainte- 
nance, and (d) complete recalibration 
with pure materials at extended inter- 
vals. 

Staff necessary for operation and 
computation depends upon the type of 
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FIG. 3. Process monitor unit with sides removed. 


samples analyzed and the amount of 
detail desired. Experience indicates that 
one person per shift is adequate to han- 
dle all instrument operations, including 
calibration runs and routine preventive 
maintenance. 

Refinery research and production 
men are enthusiastic about the accom- 
plishments possible with the mass spec- 
trometer. For example, two spectrom- 
eters are playing a prominent role in 
both process control and research work 
at Shell Oil Company’s Houston, Texas, 
process-development laboratory. This 


FIG. 2. A basic research tool, this ‘‘Masspec.”’ is 
installed at Universay Oil Products’ Laboratory. 


laboratory is the central clearing house 
for 40 pilot plants in the firm’s research 
department. 

These plants are all concerned with 
the improvement of refining techniques 
through the separation or conversion of 
crude oil. 

About 40 per cent of the laboratory’s 
work is devoted to running control 
samples for the Houston refinery. The 
mass spectrometer is used to analyze 
gas samples from the plant streams up 
to the pentane hydrocarbon range, 
liquid analyses of hydrocarbons and 





FIG. 4. Process monitor unit shown demonstrating production control on acety- 
lene unit, relating molecular ion (m/e 26) as a function of cracking furnace 


temperature. 
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gasoline fractions up to 400 F, and hy 
drocarbon “type” analyses. The ga: 
samples, in particular, must be run ve! 
rapidly because piant production co! 
trol is directly dependent upon the an 
alytical results. 

Normally, the other 60 per cent o! 
the analytical work is done for the re 
search laboratory on samples from va! 
ious pilot plants. These samples ar« 
made up in a large part of hydrogen o 
an inert gas, and hydrocarbons rang 
ing from C, to C,. 

Of two spectrometers in the Housto! 
lab gas analyses are run on one instru 
ment, while high-mass work is done o 
the other, which has been fitted with : 
high-mass Isatron (ion source) with 
heated inlet system to vaporize hig! 
molecular-weight hydrocarbons. 

The low-mass or gas-analysis instru 
ment is used to scan for 12 to 32 peak 
on as many as $0 samples per shift. The 
lab is set up so that four samples are in 
the process of being run at one time 
One is running, another is_ bein 
charged, and a third is on the instru 
ment ready to be charged, while the 
fourth is being written up by the opera- 
tor in preparation for being placed « 
the instrument. 

Sample volume sometimes runs 
high as 1500 sampies per month. Co 
trol work is run on shifts numberins 
from 1% toa shifts per day. Ninety p 
cent of all analytical work is done 
automatic data-handling instrument 

The calculator is set for a series ¢ 
18 inverses (simultaneous equations 
which, when the calculating operatic 
is complete, return printed sheets 
answers in terms of percentage con 
ponents in a mixture. 

High-mass work is a little less rm 
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FIG. 5. This operator is shown 


tine. About 20 samples are run each 
day, giving the molecular-weight dis- 
tribution of the type, and the amount 
of each type. About 40 spectra in the 
mass range from 40 to 800 are taken 
from the samples. 

A mass spectrometer is a basic re- 
search tool in the development of pe- 
troleum refinery processes by the Uni- 
versal Oil Products Company. The in- 
strument was installed in the firm’s 
Riverside, Illinois, laboratories in 1946. 
About 600 samples are analyzed each 
month. Eighty per cent of these are 
mixtures of petroleum gases containing 
as many as 19 compounds. 

Another spectrometer has _ helped 
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‘setting up’ peaks that will be recorded by this 
SpectroSADIC unit, in use by 20 or more refining companies. 


Sinclair Research and Development 
Laboratories at Harvey, Illinois, prove 
the truth of the statement that the rate 
of progress in a research project is 
often a function of the development of 
proper analytical tools and methods. 
The instrument is used for rapid exami- 
nation of gases and highly volatile pe- 
troleum products, quickly analyzing 
mixture samples which would require 
hours to run by classical distillation 
methods. 

The desire of many refinery men to 
extend the proved accuracy and speed 
of analysis of the mass spectrometer to 
the job of continuously monitoring the 
complex mixtures found in petroleum 







refining became a reality in 1952. After 
a year and a half of testing in pilot. 
plant operations at Baton Rouge Eggo 
Laboratories, a process-monitor mass 
spectrometer was found to be capable 
of doing this. Techniques developed 
while using it have pointed the way to 
a completely new approach to the prob. 
lem of control of complex plant-stream 
composition. 





“Automatic Refineries’ Possible 
with Mass Spectrometer 

Looking to the future, petroleum en- 
gineers feel that many things are yet to 
be accomplished with the mass spec- 
trometer. This is particularly true of 
high-mass work. At present, the biggest 
problem is the lack of basic informa- 
tion — a lack of calibration data and 
lack of pure compounds. Most labora- 
tories are kept so busy with straight 
analytical work and development pro- 
grams that they have little time left for 
research on pure compounds. 

Another drawback preventing more 
widespread use of the instruments is the 
inability of many companies to fully 
appreciate the capabilities of the unit. 
Even though this instrument has 
opened fields of research in formerly 
inaccessible areas, lack of familiarity 
with the amazing analyses possible with 
the instrument have made many com- 
panies reluctant to use it. 

The mass spectrometer is possibly 
the one instrument which has brought 
the “automatic factory” concept closer 
to reality in petroleum work. Closed- 
loop control, with a unit automatically 
monitoring and controlling process 
streams is the next step forward. * * 
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Point the way 


In New Orleans for the 10th annual conference of the Petroleum 
Division, American Society of Mechanical Engineers, are these three 
chief engineers, pictured above: E. V. Jacobson, Gulf Research and De- 
velopment, center; S. C. Phelps, Interstate Oil Pipeline, right, and Frank 
Stivers, Humble Pipe Line Company, left. 

P. E. Frank, Sinclair Oil Company, New York, and out-going chair- 
man of the Petroleum Division, American Society of Mechanical Engi- 
neers, “hands over the reins” to M. A. Scheil, A. O. Smith Corporation, 
who is the new 1956 chairman of the division, lower left. 
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These processes were the first to convert 
heavy hydrocarbons to those boiling in 
the gasoline range 


V. A. Kalichevsky 


Consulting Chemical Engineer 


A SMALL refinery was operating in 1861 in New Jersey. 
It charged a few barrels of crude oil daily to its lone still, 
and its only products were kerosine and residuum, the 
latter of which was sold as a lubricant. No satisfactory 
methods were in existence for distinguishing a good product 
from a poor one, and the stillman did not have to watch the 
still carefully. He decided to visit a near-by tavern and 
stayed there longer than he intended. When he returned to 
the plant, a big disappointment was in store for him. The 
product pouring from the still into the container had no 
resemblance to kerosine. It was a vile-smelling liquid that 
no one would buy. 

The stillman did not know that through his negligence he 
had discovered a new method of converting heavy petro- 
leum products into light ones by the mere application of 
heat. The time was not ripe to capitalize on this discovery 
as automobiles were not yet invented and gasoline was a 
waste product. Years passed before cracking methods were 
developed. These methods more than double the quantity 
of gasoline produced from a barrel of crude oil. 


What Is Meant by Cracking? 


At high temperatures, large hydrocarbon molecules con- 
taining many atoms decompose into smaller molecules. 
When oil is heated, it “cracks” and breaks down into ma- 
terials that boil at lower temperatures and have properties 
different from those of the original oil. The more drastic 
the cracking conditions, the smaller the molecules, and the 
lower is the boiling range of the cracked product. At ex- 
tremely high temperatures, all hydrocarbons decompose 
into their elements, carbon and hydrogen. 

A hydrogen molecule can be decomposed in a variety of 
ways. Some of these reactions may be visualized by con- 
sidering a few of the many theoretically possible splittings 


_of a molecule of a saturated hydrocarbon. Hexane, a sat- 


urated hydrocarbon containing six carbon atoms and four- 
teen hydrogen atoms, is used for illustrative purposes. 
One such splitting yields an unsaturated hydrocarbon and 
a gas (methane): 


H H H H H H H H 7 H H H 
| | | | | | 
H—C_c Pe = H—C—C-C-C=C-H + H—C-H 
H H H M HH HH M H 
Cy C,Hie CH, 
Hexane Pentene Methane 


REFINING TECHNOLOGY 


Thermal Cracking and Reforming 


Part IX 


P 721. 





Another splitting may yield an unsaturated hydrocarbon 
and hydrogen: 


H -HHHHA a 
ae ae ey 


| = | | 
H—C—C—C—C—C—C—H = H—C—C—C—C—C=C—H + H—H 
| dt. She uHPon ina ieee lie ae 
Hwan Se H HA 
CH. CA. H, 
Hexane Hexene Hydrogen 


Still another splitting may result theoretically in the for 
mation of two saturated hydrocarbons and carbon: 


C,H. CL, C,H, ( 
Hexane Propane Ethane Carbon 


Not all of the above reactions take place in nature. For 
instance, carbon is never formed from hexane directly but 
is produced in the course of secondary reactions involving 
complicated chemical transformations. Secondary reactions 
lead also to the formation of molecules that are larger than 
the molecules of the material cracked. In the present discus- 
sion, however, these facts have been neglected for sim- 
plicity. 

From the examples shown, it may be seen that gases, 
liquids, and solids are formed in the cracking processes. 
Oi these products, gasoline is the desirable material, while 
g2s and coke are the unavoidable by-products. 

Actual reactions that-occur in cracking are much more 
complicated than those shown above. Some highly un- 
saturated hydrocarbons are also formed; that is, hydro- 
carbons containing more than one double bond in the 
molecule. Hydrocarbons that contain two double bonds are 
known as diolefins. The simplest members of this hydro- 
carbon series are allene and butadiene; the latter is the 
basis of many types of synthetic rubber. 


HW H H H H H 
| | a ae 
H—C=C=C—H or C,H, H—C=C—C=C—H or C,H, 
Allene Jutadiene 





Large molecules are produced at cracking temperatures 
trom the light, unsaturated hydrocarbons that are formed 
first. These large molecules may be more stable than some 
of the smaller ones, but they may decompose in their turn 
if the severity of cracking conditions is raised. Sulfur and 
nitrogen compounds present in petroleum also enter the 
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cracking reactions. This shows the complexity of cracking 
reactions that can be analyzed only in a general manner. 


Thermal and Catalytic Cracking Processes 

The first commercial cracking process was developed by 
W. M. Burton of the Standard Oil Company. When the 
demand for gasoline increased, he started his intensive 
investigations financed by the concern by which he was em- 
ployed. After several years of work, he developed a still 
that was capable of cracking crude oil, i.e., converting it 
into gasoline by applying heat and pressure. The use of 
pressure was needed in order to reduce the volume of 
equipment and to simplify other technical problems. These 
Burton stills were in operation for many years until they 
were replaced by more modern equipment. 

The principles on which the Burton process was based 
were simple. The crude oil was charged to a shell still and 
heated. Vapors were allowed to escape at a certain rate by 
throttling the outlet so as to keep the pressure within the 
still at the desired level. After the heavy fractions had de- 
composed into lighter ones and vaporized, the still was 
opened and carbon deposits were dug out manually. 

When this cracked gasoline first appeared on the market 
it was unpopular, as it was unstable, developed a dark 
color, and deposited gum. The gum settled in the carbure- 
tor when the gasoline vaporized, closing the passages. The 
engine did not operate smoothly and required frequent 
cleaning. 

As time went by, new and improved processes appeared 
on the market. Methods were developed for refining the 
cracked products, and at the present time these products 
are much superior to those obtained directly from crude 
oils. This is explained by the ability of the refiner to pro- 
duce or synthesize during the cracking processes hydro- 
carbons that are not available in virgin crude oils but are 
important for smooth engine performance. 

Two major types of cracking processes are in commercial 
use: The “thermal” cracking processes and the “catalytic” 
cracking processes. In the thermal cracking processes, the 
heavy oil fractions are decomposed by heating. Tempera- 
ture, time, and pressure are the only conditions that affect 
the reactions. In the catalytic processes, the reactions are 
controlled also by the presence of a “catalyst.” Catalysts 
are substances that influence the direction and rate of the 
reactions without taking part in them chemically. A small 
quantity of catalyst is thus theoretically capable of trans- 
forming an infinite quantity of material from one type into 
another without losing is activity. 

The thermal cracking processes are subdivided into two 
groups, depending on whether or not sufficient pressure is 
employed to keep the oil in the cracking unit in liquid form, 
or phase. The “liquid-phase processes” employ high tem- 
peratures and high pressure; the “vapor-phase processes” 
use even higher temperatures but lower pressure. This 
differentiation is artificial, however, because numerous in- 
vestigations have shown that the temperatures employed 
in liquid-phase cracking are higher than those that permit 
existence of the majority of hydrocarbons as liquids. In most 
of the so-called liquid-phase processes, the oil is processed 
in the state of a highly compressed vapor and not a true 
liquid. Nevertheless, the original division between the 
liquid- and vapor-phase processes is retained for its con- 
venience. 


Conditions of Thermal Cracking 

Three major conditions control the thermal cracking re- 
actions: Temperature, time, and pressure. Within reason- 
able limits, the effects of temperature and time are inter- 
changeable, i.e., about the same results are obtained by 
operating at higher temperatures and shorter cracking 
times as by operating at lower temperatures and longer 
cracking times. 


The yield of gasoline from a given charge stock approxi- 
mately doubles for every 18 F rise in cracking temperature 
provided the time of cracking stays constant. At higher 
temperatures, a larger increase in temperature is needed 
than at lower temperatures for doubling the gasoline yield. 
At what temperature cracking begins is a question impossi- 
ble to answer. It depends on the length of time the oil is 
kept hot and the nature of the oil. It is generally agreed 
that little cracking occurs below 700 F, but this is an arbi- 
trary assumption. Some oils may crack below this tempera- 
ture, others might be stable at higher temperatures. 

At each temperature, some substances are more stable 
than others. If sufficient time is allowed, the hydrocarbons 
present in the oil will be transformed into substances that 
are stable at the temperature to which they are heated. High 
temperatures tend to break the molecules apart, high pres- 
sures hold them together. The rates at which the reactions 
progress are much faster at high than at low temperatures, 
and for this reason decomposition of an oil can be slowed 
down or arrested by the rapid cooling of the partially de- 
composed material. 

Increase in the gasoline yield with the increase in sever- 
ity of cracking does not continue indefinitely because the 
quantity of heavy hydrocarbons from which gasoline is 
formed is limited. Besides, gasoline decomposes under the 
influence of heat into substances boiling outside the gaso- 
line range. Only the yields of gas and coke, the ultimate 
products of cracking, increase continually. 

‘The above shows the reasons for the observed variations 
in yield and quality of cracked products. It also shows the 
importance of a careful control of the cracking reactions 
and explains the existence of many cracking processes in 
the past. As the cracking reactions become better under- 
stood, original variations in the operating conditions 
adopted by the individual cracking processes disappeared. 


Liquid-Phase Cracking 

Liquid-phase processes operate at temperatures of 850 
to 950 F and at pressures ranging from 1000 to 1500 psi 
and higher. The oil, usually a gas-oil fraction, is passed 
through a tube bank in a furnace, where it is heated to 
the desired temperature and for a sufficient length of time 
to obtain the desired degree of cracking. As shown in Fig. 
1, the cracked mixture is pumped to distillation towers, 
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FIG. 1. Diagrammatic chart of a typical thermal cracking process, 
making liquid residuum. 


where it is separated into fractions. Some of these fractions 
are reprocessed through the unit (recracked) to increase 
the gasoline yield. Sending fractions back through the unit 
that have been through before is called “recycling.” 

In the Cross, Holmes-Manley, Tube and Tank, Dubbs, 
and other early processes, the oil was cracked by holding 
it for a considerable length of time at comparatively low 
temperatures. This was done by inserting a reaction cham- 
ber, also known as soaking chamber or reactor, between 
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FIG. 2. Battery of three thermal crackers of a type used widely before World War II. 


the furnace and the fractionating system. The hot oil from 
the furnace was kept in this large vessel until the cracking 
reactions slowed down. 

The reaction chambers had to withstand pressure and 
were expensive to build. The oil could not be kept at an 
even temperature even in a well insulated chamber be- 
cause the cracking reactions consume heat. Coke produced 
by cracking the oil settled out in the chamber and had to be 
removed periodically. As a result new cracking processes 
were developed, like those of Winkler-Koch or Donnelly, 
which made the reaction chambers obsolete. 

These new processes take maximum advantage of the 
temperature and not of time. The oil is cracked at higher 
temperatures than those emzloyed in the older processes. 
At these higher temperatures, the reactions are fast and 
the oil is cracked quickly. The oil is processed while it is 
still in the furnace. It is first pumped through pipes located 
in the hot section of the furnace and heated to the desired 
temperature. Then it is passed through the cooler section 
of the furnace, where enough heat is added to make up 
for the heat lost in the cracking reaction, thus keeping the 
oil temperature constant. From the furnace the oil is sent 
directly to the fractionating towers. The processing time is 
short, and this requires a close control of the cracking 
operations. This control is achieved by the instruments that 
were not developed to the required degree of perfection 
when the earlier cracking chambers were employed. 

Pressure is an important factor in cracking. More oil is 
held in the same_ space at cracking conditions when the 
pressure is high. Therefore, the cracking time is increased 
without changing the volume of the equipment. The coke, 
which is in reality a mixture of very heavy hydrocarbons 
containing little hydrogren, is soluble in the highly com- 
pressed oil vapors, and this reduces the quantity of the coke 
that settles from the oil. The oil is pumped through the 
furnace at a high velocity, which keeps the coke particles 
from settling. They are removed with the oil stream. Mod- 
ern cracking units can be operated, therefore, for a long 
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time before they require cleaning. 

Oil can be cracked to produce gas, gasoline, gas oil- 
which is also called cycle or recycle stock—and heavy 
liquid residuum, or to produce gas, gasoline, and solid 
coke. If liquid residuum is obtained, the process is known 
as a residuum cracking process; if coke is obtained instead 
of the residuum, the process is called a non-residuum 
cracking process. The two types of processes require dif- 
ferent equipment. 

In the residuum process, the cracked oil from the furnace 
or cracking chamber enters the fractionating tower known 
as the evaporator. In this tower, a very heavy liquid resi- 
duum separates at the bottom and is drained from the 
system. The remaining cracked products pass as vapors to 
a second tower, or fractionator. Here the gasoline is sepa 
rated from the gas oil or cycle stock, which is withdrawn 
from the bottom. The gasoline passes into a third frac- 
tionating tower, or stabilizer, where gasoline is separated 
irom the light hydrocarbon gases. 

Residuum from the first traccionating tower is used as 
fuel. This cracked residuum is often unstable and forms 
sediment in storage. This sediment plugs burners in the 
furnaces. In order to avoid it, cracked residuum must be 
treated or blended with some other oil in order to keep 
the sediment in suspension or to remove the unstable 
substances. 


Recycling 

Gas oil withdrawn from the bottom of the second frac 
tionating tower may be used as light fuel oil or for some 
other purpose. It may require further treatment to prevent 
formation of sediment in storage Frequently, however, gas 
oil is mixed with the charging stock entering the cracking 
unit and decomposed into gasoline and residuum. If this 
is done, the process is said to involve recycling. 

The question arises why the charging stock is not cracked 
directly into gas, gasoline, and residuum without formation 
of an intermediate gas oil or recycle fraction. This is not 
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done because if cracked too severely in one “pass” coke is 
formed and plugs the cracking unit. For this reason, the 
oil should not be cracked heavily in one pass through the 
furnace, i.e., without recycling. Similar considerations are 
involved in determining the dividing line between recycle 
stock and residuum. If very heavy recycle stock is returned 
to the cracking system, much coke is formed in the unit, 
but if the light fractions are included in the residuum, the 
yield of gasoline per unit volume of charge decreases. 

The cycle stock is more stable to heat than the original 
charge stock from which the cycle stock is obtained. This 
happens because the hydrocarbons less stable to heat are 
the first to decompose on heating. For the same reason, the 
cycle stock is more difficult to crack than the fresh feed. 

Separate cracking of recycle stock is avoided by reaching 
a compromise on the severity of cracking conditions in 
recycle operations. The severity is adjusted somewhere 
between those most favorable for the fresh feed and for 
the recycle stock. The operation is improved, however, if 
the recycle stock is cracked separately from the virgin 
stock. This is done in the so-called selective cracking 
processes. 

In selective cracking the “cracked” gas oil from the 
second fractionator is not mixed with the virgin stock but 
is passed through a separate set of coils often located in 
the same furnace. The two streams of cracked products 
emerging from the two coils are united before they enter 
the fractionating column, In the past, the same results were 
obtained by segregating the gas oil from once-through 
operation and then re-running it separately through the 
cracking unit after a sufficient quantity had accumulated to 
warrant separate processing. 

Recycle stock is more stable to heat than virgin stock 
but not to the oxidation reactions. Hydrocarbons exposed 
to cracking temperatures lose some of the hydrogen atoms 
and double bonds are formed between the carbon atoms 
in their molecules. These double bonds attract oxygen 
trom the air. The resulting chemical reactions lead to the 
formation of new compounds that have a dark color or that 
are little soluble in the oil and precipitate from the oil 
solution. For this reason, recycle stock and other products 
of thermal cracking must be treated for improving their 
storage stability. 

Virgin stock is cracked at a lower temperature than re- 
cycle stock and when the two streams are mixed before 
they enter the fractionating column, the temperature of 
the cycle stock is reduced. This “quenching” has its advan- 
tages. The extra heat present in the recycle stock is used 
for additional cracking of the fresh feed and facilitates con- 
trol of the cracking operations. Quenching is an important 
feature of the Donnelly cracking process. 


Coke Formation 

Large quantities of coke are formed in the non-residuum 
cracking processes and must be removed from the system 
without shutting down the unit. This is accomplished by 
using special equipment that is not needed in the residuum 
cracking processes. 

For removing coke, the oil is passed from the cracking 
coils into coke settlers or coking chambers. In the coking 
chambers, the coke settles out and only the liquid is al- 
lowed to enter the fractionating equipment. All liquid prod- 
ucts heavier than gasoline are returned to the cracking zone 
in order to accomplish their complete conversion into gas, 
gasoline, and coke. Settling of coke before the oil reaches 
the coke settler is prevented by maintaining high oil 
velocities in the cracking coils and pipes leading to the 
settler. High oil velocities are important, however, in all 
types of cracking units to avoid local overheating and coke 
deposition. 

The coke settlers used in the non-residuum cracking proc- 
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FIG. 3. Thermal reforming unit, in which heat and pressure are 
employed to convert naphtha-type hydrocarbons to different molecu- 
lar structures showing higher anti-knock properties. 


esses resemble the reaction chambers used in some of the 
residuum cracking processes. Coke is deliberately de- 
posited, however, in the coke settlers. Deposition of coke 
in the reaction chambers is undersirable, though it cannot 
be avoided entirely. 

The size of the coke settlers is larger than that of re- 
action chambers. This provides considerable room for coke 
deposits and increases the operating time. When the coke 
settler fills up, the oil stream is diverted into another settler 
without stopping the cracking unit. The coke is removed 
from the settlers mechanically. 

So far it has been implied that cracking is conducted for 
the sole purpose of preparing gasoline. However, gas oil 
also finds a considerable market, and the ratio between the 
gasoline and the gas oil produced by a refinery depends 
on the current demand for these products. Gas oil is also 
a satisfactory charge stock to the catalytic cracking units. 
If gas oil is an important refinery item, a delayed coking 
process may be installed. 

The delayed coking processes were developed for crack- 
ing residual stocks to a maximum yield of gas oil. Although 
some 20 to 25 per cent of gasoline is produced together 
with the gas oil, this gasoline may be regarded as a by-prod- 
uct. Two types of delayed coking processes are available, 
the Knowles and the Diwoky. 

The Knowles Delayed Coking Process is a batch process. 
The oil is charged to a shell still and the distillate passed 
to a fractionating tower where gasoline and gas oil are 
separated from the residuum. Residuum is returned to the 
still for further cracking. The temperature in the still is 
gradually raised until all the charge is converted into gas 
oil and gasoline. Firing of the still is then discontinued, and 
the accumulated coke is removed from the still mechani- 
cally. 

The Diwoky Delayed Coking Process shown diagram- 
matically in Fig. 4 is continuous and may be compared 
with the non-residuum cracking process. The charge is 
heated by passing it through a pipe still. Gasoline and gas 
oil are separated in a fractionating tower from the residuum, 
which is recycled. Coke deposits are removed periodically 
from the alternate coking chambers without interfering 
with the continuous operation of the unit. 

Other processes are available for the preparation of 
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charge stocks to the catalytic cracking units and they are 
described in the next chapter. 
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FIG. 4. Diagrammatic chart of a coking cracking unit. 


Viscosity Breaking 


Another important application of cracking is in vicosity 
breaking or “vis-breaking” of residuum. Residuum from 
straight-run distillation of crude oil congeals at. ordinary 
temperatures, and its vicosity is high. This makes it unsuit- 
able for use in domestic-type burners. Viscosity may be 
lowered or “broken,” that is, the residuum can be made 
more fluid by cracking it at relatively low temperatures. 
Some gasoline, normally from 5 to 10 per cent of the charge, 
is obtained as a by-product from this operation. Viscosity 
breaking also may be achieved by injecting residuum into 
the hot-cracked products resulting from normal cracking 
operations at the point where these products leave the 
cracking furnace. The quantity of heat supplied in this 
manner to the residuum is sufficient to obtain the desired 
degree of cracking. This method of breaking viscosity of the 
residuum is referred to as the “injection flow” method. 
The principle of this method is similar to that of “quench- 
ing” already described. 


Combination Units 


In operating an oil refinery, conservation of heat is a 
very important problem. The difference between profit 
and loss may often be traced to the difference in the 
quantity of fuel burned. No efforts are spared by the refiner 
to reduce fuel consumption to the lowest possible point. 
The reduction in fuel consumption is obtained by employ- 
ing elaborate heat-exchange systems that may interconnect 
several refinery units. The purpose of this is to utilize the 
heat from outgoing products to warm the incoming mate- 
rials to processing temperature; in this way little heat is 
lost from the system. Such units may also have other equip- 
ment in common, for instance, fractionating towers or 
furnaces. Thus straight-run distillation, cracking, viscosity 
breaking, and a number of other operations may be com- 
bined in this manner. Such complicated installations are 
known as “combination units.” 

The original idea on which the design of the combination 
units is based can be traced back at least to the early 
1920’s, but some ten years passed before its practical value 
was established by refinery experience. The combination 
units have the weakness that the failure of one of their 
component parts may result in the shut-down of the whole 
system. Technical development in the design and opera- 
tion of the refinery units increased many times the number 
of weeks they can be run without a shut-down. Practically 
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all the basic refinery processes are now continuous, which 
favors the combination units. In addition, the combination 
units are constructed so that a failure of one of their com- 
ponent parts does not necessarily require the shut-down 
of the rest of the equipment. 


Vapor-Phase Cracking 
_ The vapor-phase cracking processes employ tempera- 
tures from 1050 to 1200 F, or even higher, and pressures 
of 50 to 150 psi. Under exceptional conditions, pressures 
of 500 psi are commercially feasible at these tempera- 
tures provided special alloy steels are used in constructing 
the units. Light charging stocks, like kerosine or light gas 
oil, must be used because they must vaporize before they 
are fed to the unit. The vapor-phase processes include 
Gyro, De Florez, Pratt, True Vapor Phase (Knox), and 
others. The cracked vapors are passed from the furnace 
directly to the fractionating columns. At the very high 
temperatures prevailing in the units, the cracking reactions 
are fast. The reaction time is measured not by minutes, 
as in the liquid-phase cracking, but by seconds. An extremely 
close control of the entire cracking operation is, therefore, 
essential, and success of the processes depends on instru- 
mentation. 

Quenching of cracked vapors is often resorted to for 
controlling the reaction time. Light distillates (Gyro Proc- 
ess) or heavy oil fractions (Pratt Process) can be used for 
this purpose. In some of the vapor-phase processes, high 
temperatures are reached by mixing the oil vapors with hot 
inert gases (True Vapor-Phase Process) in order to reduce 
the time required for heating the oil. It is also possible to 
supply the necessary heat internally, i.e., by injecting a 
controlled amount of air into the oil vapors to effect their 
partial combustion and thus raise the temperature of the 
remaining oil vapors to the desired level (Dubrovai 
Process). 

The vapor-phase processes are more difficult to operate 
than the liquid-phase, but they yield gasoline of high anti- 
knock quality. Vapor-phase gasolines, however, are usually 
less stable than liquid-phase gasolines and must be care- 
fully treated before they are released to the market. 

Cracking in the presence of very large quantities of 
steam, known as “aquolization,” yields good gasoline, of a 
somewhat different type from that obtained by normal 
thermal cracking. The tremendous quantities of steam re- 
quired by the process make the operation expensive. 


Reforming 

Cracking processes can also be applied to naphtha, 
which consists almost entirely of gasoline fractions. When 
naphtha is used as a charging stock, the process is known 
as “reforming.” Reforming of naphtha is done to improve 
the anti-knocking quality of the gasoline. 

Reforming differs from cracking. High temperatures are 
used in reforming, and recycling is omitted. High tempera- 
tures are needed in reforming because the light oil fractions 
are more stable to heat than the heavy fractions. The anti- 
knock properties of the product are also improved when 
high temperatures are employed. This improvement is 
closely related to the gasoline yield. Recycling is omitted 
because little carbon is formed and the desired results can 
be obtained by passing the naphtha once through the unit, 
i.e., by the single-pass operation, at very high temperatures 
(975 to 1100 F.). 

The thermal cracking processes were developed to a 
considerable degree of perfection, and so were the thermal 
reforming processes. They are rapidly becoming obsolete, 
however, and are replaced by the catalytic processes, which 
produce gasoline of superior quality. 





























* Selected for merit 


@ Located on Batangas Bay, Luzon, P. |., this $30,000,000 Caltex refinery 
will supply the Philippines with its fast-growing demands for petroleum products, 


First Philippine Refinery 


@ The main units shown here (crude units not shown), are 
cooling tower, decarbonization plant, plant office, gas 
recovery and catalytic cracking units, and the catalytic. 
polymerization at extreme right background. 


® Refinery tank farm, with 1,500,000 bbl capacity, 
with the catalytic cracker in the background. 


A MONG foreign refining plants, the Philippine Islands 
recently had a first that will result in definite economic 
progress for that rapidly developing republic. The new 
Batangas plant of 13,000 bbl per day capacity, built by 
Caltex (Philippines) Inc., located on 300 acres 72 miles 
from Manila, has 40-ft water to simplify transportation 
of crude via tanker to its storage tanks. The entire plant 
was built by the Foster Wheeler Corporation and re- 
quired moving some 300 fishermen’s homes a short 
distance away to clear the plant site. 

Facilities at the plant include the crude distillation 
unit, vacuum unit, propane unit for decarbonizing the 
the vacuum residuum, making catalytic unit charge stock 
and heavy fuel oil; a Model IV fluid catalytic cracking 
unit; polymerization unit, process for which was deve- 
loped by California Research Corporation, using phos- 
phoric acid on crushed quartz as catalyst, ethylizing unit, 
and other auxiliary plants. The refinery has its own 
steam plant and electric power generation division as 
well as repair shops, wharves, tank farm, office quarters, 
and other requirements for an entirely self-contained re- 
finery system. 


* Close-up of the cat cracking unit 
with hoppers, regenerator and towers. 








@ Vapor recovery unit, where ‘‘wild"’ light @ Crude starts through the plant in this distillation unit, w 
hydrocarbons are recaptured by absorp- furnaces and main crude tower, center, and the squat vacu 
tion equipment. column for heavier fractions, left. 


® Workman and native helper 


Night scene of some of the main plant units. specting welds on plant equipme 
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In hydrogen service for petrochemicals 


COOPER-BESSEMER GMY’s... 
Where EXTREME Reliability is a MUST! 


@ In Sun Oil’s $15,000,000 petrochemical plant at Mar- 
cus Hook, Pa., three 6-cylinder Cooper-Bessemer GMV 
compressors efficiently handle the recycling of hydrogen, 
while a fourth unit is in stand-by service. Three more 
similar units are being added for current plant expan- 
sion. 


Employing both the Houdriforming and Udex processes, 
the Marcus Hook installation is designed to produce 
benzene, toluene and mixed xylenes, or high octane 
motor fuel. In the Houdriforming process, it is extreme- 
ly important to maintain a continuous hydrogen supply. 


Handling this vital recycle hydrogen, are 660 hp Cooper- 
Bessemer compressors . . . long recognized for the very 
best in reliable service and economical operation. 


Like Sun Oil, you too will be performance ahead with 
highly efficient, trouble-free Cooper-Bessemers. So, if 
future plans call for compressor horsepower offering 
tops in dependability and flexibility, get complete facts 
on the latest V-angle developments. 


———— 
| 
| 


Anoth er Examp 
of 
Lfficient Pow 


at Lower Cast 


Shown here are Cooper-Bessemer compressors, located 
Company's Marcus Hook petrochemical plant. Used to han 
hydrogen, these four GMV's are each rated 660 hp at 300 rpm = 


/ 


Cooper-Bessemer Internationa 





Offices 
25 WEST 43rd STREET, NEW YORK 36, NEW YORK 
A. V. MORELOS NO. 110, MEXICO 1, D. F. 
HOTEL AVILA, APARTADO 629, CARACAS, VENEZUELA 


Representatives 


Ingenieria Electrica $. A. C. 
Matias Cousino 144, Santiago, Chile ° 


Industrial & Commercial, S. A. 
Calle Uruguay 920,. Montevido, Uruguay 


Picardo y Antelo 


e 633 Alsina, Buenos Aires, Argentino 


Licensees of The Cooper-Bessemer Corporation 


Harland and Wolff, Ltd., Belfast, Ireland 


DIESELS @ GAS ENGINES @ GAS-DIESELS 


Termomeccanica Italiana, LaSpezia, Italy 


ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSOR 





c.C 
W. | 


Union 
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EVALUATING GASOLINES 


For (Engine) Induction System Gums* 


C.C. Moore, J. L. Keller, 
W. L. Kent, F. S. Liggett 


Union Oil Company of California 


|r frequently happens in the petro- 
"eum industry that well-known facts 
"suddenly revert to uncertainties, and 
‘accepted standards lose meaning. At 
‘least this has been our experience with 
» ASTM existent gum as a criterion of 
gasoline quality with respect to induc- 
* tion system cleanliness. Seven to eight 
years agO we were running some large- 
scale fleet tests of a gasoline when com- 
plaints began to pour in from the op- 
erators of the vehicles. These com- 
plaints involved loss of idle adjustment, 
copious deposits around the throttle 
plate, inability to start in the case of 
certain cars with a_carburetor- 
controlled starter linkage, and also inlet 
valve sticking. 
All of the recognized methods of 
| testing indicated that the gasoline was 
of high quality. The various laboratory 
» gum tests were all quite low, the induc- 
| tion period test gave values as high as 
4 1500 minutes plus, and in no way was 


*Presented before SAE Fuels and Lubricants. 


FIG. 1. 
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Lauson engine inlet manifold 


the gasoline below the highest stand- 
ards for a premium fuel. However, the 
consumer (in this case the engine’s in- 
duction system) did not agree with our 
regular laboratory test results. Some- 
thing was definitely wrong, and many 
thousands of hours of both engine and 
control laboratory time were consumed 
in the final soultion of the difficulty. 

Since none of the conventional 
ASTM tests indicated any deficiency in 
the gasoline, it was necessary to run 
full scale engines to check the effect 
of changes in the composition of the 
gasoline. When refinery streams were 
being tested, this did not present any 
particular difficulty, but when the vari- 
ous components of the fuel were varied 
by laboratory processes, this engine 
testing rapidly became an intolerable 
burden. The digestive capacity of a 
Chevrolet engine for fuel is not easily 
taken care of by laboratory glassware 
production! 


Engine Best Testing Machine 
Since it appeared necessary to use 
an engine to evaluate these mysterious 
gums, our first attempt was to reduce 
the amount of fuel required, but this 
did not prove as simple as it would 
seem. Simply because we had a num- 
ber of them, we selected a Model LF- 


FIG. 2. Detailed view of inlet manifold 


heater. 


822 Lauson engine, which is single 
cylinder, liquid-cooled, and can ru: 
a long time under part throttle on « 
reasonable amount of fuel. Preliminary 
tests showed that with the carbureto: 
mounted in its normal position close t 
the intake port, there was enough 
flutter of the incoming charge to pre 
vent any appreciable gum deposition 
We came to the conclusion that a more 
extensive induction system was re 
quired to permit the peculiar gum 
forming constituents to be deposited 
After several attempts, we finally 
evolved the form shown in Fig. 1. The 
disassembled manifold is shown in 
Fig. 2. It consists of a CFR moto: 
method manifold heater with baffle 
blades attached to the heater element 
For reproducible results between two 
engines, considerable care must be 
taken to see that these baffles are fitted 
with the same clearances. Fig. 3 shows 
the complete engine, with a loading fan 
in the sheet metal box in the back 
ground. The complete description o! 
the method of test using this Lauson 
engine is given in Part A of the Appen 
dix. Briefly, it consists of loading the 
engine so that it consumes approxi- 
mately 3.25 gallons of fuel in 20 hours 
and then examining the induction sys 
tem for gum deposits. 


FIG. ‘3. The assembled 


Lauson test 





Automation is Over 21 


Automatic control and instrumentation, which to- 
gether have coined the new word ‘‘automation”’, 
are far from being new with The M. W. Kellogg 
Company. Largely through the work of the Instru- 
ment Section of Kellogg’s Engineering Department, 
automation has long since come of age in petroleum 
refineries. It has been paying off for years in terms 
of increased. production, higher quality, and in 
added safety and better working conditions. 

In refinery control rooms, like the one shown 
below, every critical process variable is plotted, 
recorded, and observed at a glance... including 
temperatures, pressures, flow, and physical and 


chemical characteristics of the refinery proces 
stream. Instruments now under development, Using 
radioactive isotopes, can even peer through the 
heavy walls of high pressure vessels—and thus 
avoid the weakening of vital equipment caused whey 
walls have to be drilled for conventional instruments, 

The M. W. Kellogg Company’s Instrument Section 
continues to work closely with all instrument manu 
facturers toward the development and application 
of systems which can improve refinery operations, 
It is an important part of the over-all service Kellogg 
can offer in designing your future petroleum o 
petrochemical facilities. 


Control room of North Star Oil Limited refinery, St. Boniface, Manitoba—built by The Canadian Kellogg Company, Limited. 


REFINERY PROCESS DIVISION 


225 BROADWAY, NEW YORK 7, N. Y. 
in Canada: The Canadian Kellogg Company, Limited, Toronto- 3 
In Europe: Kellogg International Corporation, London : 
SUBSIDIARIES OF PULLMAN INCORPORATED 





6 page booklet gives the facts 


M. W. Kellogg Company's No. 3, 


#09 Kelloggram graphically explains, 
epby step, exactly what automation 
What it does, and how it can be em- 


ed by the petroleum refining and 


rochemical industries to improve 
ait Operating efficiency and prod- 
Quality. 


4 


‘An €asy-to-understand treatise of a 


complex subject, this 16-page 


booklet, illustrated with full-color dia- 
grams, includes sections on gamma 
ray instruments, data reduction sys- 
tems, electronic instrumentation, 
stream analyzers, and high pressure 
instruments. 

A limited number of copies of this 
Kelloggram on automation are still 
available. The coupon will help expe- 
dite your request. 


The M. W. Kellogg Company 
225 Broadway, New York 7, N. Y. 


Send copy of your 16-page Kelloggra 
3, 1955) which gives the complete story c 
mation and its application in petroleum ref 
and petrochemical plants. 


Name 
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LAUSON GUM, (RELATIVE 


Because a visual examination does 
not give too good a single figure for re- 
cording, we adopted the procedure of 
dissolving all gums in the induction 
system and recovering and weighing 
them. Our early attempts to correlate 
these “Lauson Gums” with service re- 
sults showed a very erratic relationship, 
and this difficulty persisted until we in- 
vestigated more closely the nature of 
the gums that were formed. Examina- 
tion of many carburetors taken from 
typical field service showed that there 
were essentially two kinds of. gum 
present, namely, (1) naphtha-soluble 
and (2) naphtha-insoluble but acetone- 
soluble. For simplification, these latter 
gums will be referred to simply as ace- 
tone-soluble gums. 

In the field service carburetors, the 
naphtha-soluble gums amounted to 
some 5 per cent of the total gums, with 
a certain amount of road dust occluded. 
In the laboratory test engine, it was 
found that the naphtha-soluble gums 
varied over a wide range in their per 
cent of the total weight. Furthermore, 
slight variations in operation of the 
engine gave, for the same fuel, rather 
wide differences of the naphtha-soluble 
portion, although the acetone-soluble 
gums were reasonably constant. With 
this as a clue we tried correlation of 


the acetone-soluble gums from the test. 


engine with field service results, and 
found a satisfactry relationship. This 
relationship was not precise, but it did 
definitely separate any given gasolines 
into good, fair, or bad categories. After 
many hundreds of “Lauson Gum” tests, 
we still hesitate to go much further than 
this on the results obtained in one or 
two tests. 

After several years of running the 
Lauson gum test on both commercial 
and experimental gasolines that have 
been field tested in normal customer 
service, we have obtained enough data 
to make us feel reasonably confident of 
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SCALE) 


acceptable “service values” as applied 
to normal gasoline that does not con- 
tain additives such as light lube oil 
fractions or other materials. 

A truly “bad” gasoline may range 
as high as 1000 mg and with such a 
value will cause pronounced induction 
system troubles in less than 1000 miles. 
A “good” gasoline will range as low as 
25 mg. When it is considered that this 
is 25 mg per 3.25 gallons of fuel, or 
about 0.00025 per cent of gum; the 
usual standards of chemical purity be- 
come very crude in comparison. 

In Fig. 4 there are shown the results 
obtained on 29 different gasolines by 
the Lauson gum test and the FL-2 
multi-cylinder engine test, using an 
arbitrary visual rating in the latter pro- 
cedure. There is considerable scatter, 
but in no case would a poor gasoline 
be rated as excellent by the Lauson 
test. Incidentally, all of the gasolines 
shown in this graph had ASTM gum 
values below 4 mg, and 75 per cent of 
the gasolines had not over 2 mg of 
ASTM gum. 

In Fig. 5 are shown some of the re- 
sults obtained by the Anglo-Iranian Oil 
Company,* using English cars and 
gasolines. While one of the points 
shows a rather wide divergence from 
the line, there is a good working cor- 
relation between Lauson gum content 
and total service engine induction sys- 
tem deposits. 


ASTM Gum vs. Engine Deposits 
It will be remembered that at the 
start of this discussion it was stated 
that no correlation could be found be- 
tween ASTM gums and induction sys- 
tem deposits of service vehicles. Fig. 6 
presents some of the data that were 
obtained, using various commercial 
and experimental gasolines in the FL-2 
multi-cylinder engine test. It will be 





*Name changed to British Petroleum Com 
pany, Ltd. 
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service tests vs. Lauson gum. 


noted that fair, bad, and very bad en- 
gine deposits were obtained with gaso- 
lines having less than 1 mg of ASTM 
gum, and that a good rating was ob- 
tained at 5 mg. To counteract any 
tendency toward a false conclusion, it 
is also noted that within the range of 
2 to 3 mg ASTM gum, engine deposits 
ranged from good to very bad! In Fig. 
7 are shown results obtained in various 
makes of engines operated in many 
types of service and in different parts 
of the country on different types of 
gasoline. It will be noted that in only 
one case (i.e., the gasoline containing 
10 mg of ASTM gum) did the ASTM 
gum give any indication of service per- 
formance. Here again the good service 
performance occurs with  gasolines 
containing low Lauson gum content. It 
can be said that although it is not by 
any means perfect, the Lauson gum 
test serves a very useful purpose in pre- 
dicting the service characteristics of a 
gasoline as regards induction system 
deposits. 


In spite of the significance of results 
obtained with the Lauson engine test 
and similar engine tests developed by 
others, such procedures are of limited 
usefulness for several reasons. The 
Lauson gum test sample requirement 
of three to four gallons is still too large 
for convenience in either research or 
control work. The engines must be 
maintained and operated, and the man- 
hour requirement as well as the operat- 
ing time is longer than desired. Most 
importantly, the reproducibility of re- 
sults is variable, and sometimes poor. 

Our efforts to develop a simplified 
test have covered several years of inter- 
mittent work with the following objec- 
tives in mind: 

(1) To employ simple equipment, 

(2) To provide for flash evapora- 
tion, 


(3) To employ techniques ap- 
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FIG. 6003 SS (Sectional) 


FIG. 1559—150-Pound 
Steel Lubricated 
Plug Valve. 
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Alloy Steel Gate Valve 
For 600 Pounds W.S.P. 


You can depend on outstanding performance 
from every valve made by The Wm. Powell 
Company, for Powell Valves have a proven 
record of long life and dependable service. 
And Powell Valves give you better value! 
They’re precision made and incorporate many 


FIG. 3003 FE—Steel 
Gate Valve For 300 
Pounds W.S.P. 


FIG. 1561—150-Pound 
Steel Swing Check Valve. 


quality features—features that can savé you 
money and give you lasting flow control. 
Consult your Powell Valve distributor. I! 
none is near you, we'll be pleased to tell you 
about our COMPLETE quality line, and help 
solve any flow control problem you may have 


The Wm. Powell Company, Cincinnati 22, Ohio..... 109" yeal 


Te obtain more information on products advertised see page E-41 
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FIG. 6. FL-2 tests induction system deposits vs. ASTM gum. 


| FIG. 7. Intake system service performance compared with Lauson and 
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proaching analytical care in measure- 
ment. 

(4) To collect the gum with reason- 
able completeness. 

Flash evaporation clearly simulates 
carburetion in an automobile induction 
system more closely than the batch 
evaporation of ASTM or Copper Dish 
gum determinations, in which the 
heaviest ends “took” disproportionate- 
ly longer than the light ends. As to 
completeness of collection, it was 
known from observation that frequent- 
ly not all of the gum is deposited in 
the induction system of any particular 
multi-cylinder engine test, or even in 
the baffled manifold used on the Lau- 
son engine, but is carried by entrain- 
ment on into the combustion chamber. 
However, it was believed that the most 
reproducible results would come from 
the most complete retention of gum in 
a test apparatus and that gum which 
is entrained in a given engine test 
might deposit and give trouble in some 
other engine or under some other op- 
erating conditions. After extensive ex- 
periments with a variety of “glass tube 
manifolds” failed to give sufficiently 
reproducible results, it was concluded 
that countercurrent air and fuel flow 
in equipment which provided more 
than one stage of contact was indicated 
in order to obtain more complete and 
reproducible gum collection. 


Countercurrent Air-Fuel Flow 

The procedure finally adopted as 
an induction system deposit (ISD) test 
employs the apparatus shown sche- 
matically in Fig. 8. It consists essen- 
tially of a steam-jacketed glass U-tube, 
one arm of which is indented much 
like a Vigreux fractionating column. 
The gasoline sample is sprayed into 
the upper end of the indented arm, 
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where it flash-evaporates in an ascend- 
ing stream of warm air. Filtered atmos- 
pheric air is preheated in the other 
arm of the U-tube, flows up the in- 
dented arm countercurrent to the 
descending film of evaporating gaso- 
line, and is withdrawn at the top by a 
line to the laboratory vacuum system. 
The gasoline sample, 300 ml, is con- 
tained in a reservoir equipped with an 
air inlet tube to maintain a constant 
head. The gasoline is protected from 
the light, and flows by gravity from 
the reservoir through a flow meter, a 
regulating stop-cock, and to the fuel 
inlet nozzle. The air supply is passed 
through a cotton filter and an orifice 
flow meter before entering the pre- 
heater leg of the U-tube. 

The gasoline sample is evaporated, 
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ASTM gums. (Cross-hatching is ASTM gum). 


with close control of the flow rate, 
during exactly two hours. The air flow 
is adjusted so that the gasoline evap- 
orates in the vertical section of the U- 
tube arm without permitting residue to 
collect in a puddle at the bottom, and, 
so far as possible, so that liquid gaso- 
line does not escape at the air-vapor 
outlet. The air-fuel ratio thus obtained 
is variable, but typically averages 5.5:1 
for premium grade gasolines. Follow- 
ing the evaporation, the gums are 
leached with hexane-heptane solvent, 
then dissolved in acetone. The acetone 
is evaporated to dryness and the gum 
residue is weighed. A more detailed ex- 
perimental procedure and specifications 
for the equipment are given in Part B 
of the Appendix. 

The ISD procedure requires 4 to 5 
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FIG. 8. Schematic diagram of induction system deposit apparatus. 
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With its ingenious Multi-layer pres- 
sure vessels, A. O. Smith Corpora- 
tion opens up almost unlimited 
possibilities to the design engineer 
for commercial-size vessels for un- 
usually high pressures—from 7500 to 
30,000 psi. Instead of using hard-to- 
fabricate, heavy-gauge plates, A. O. 
Smith builds up the thick walls of 
these vessels with multiple layers of 
thin steel. As a result, welding condi- 
tions are improved and stress relief 
is not needed. Consequently, Multi- 
layer fabrication of heavy wall cylin- 
inders is more economical. 
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USS METALLURGICAL SERVICE 
HELPED SOLVE THE PROBLEM 


When A. O. Smith engineers first 
conceived Multi-layer construction, 
process pressures were within limita- 
tions of standard A.S.T.M. steel 
strengths. However, as pressure de- 
mands increased, A. O. Smith needed 
a new and very special steel. And 
that is where United States Steel 
came to their aid. We helped them 
develop a high-tensile, high-yield 
strength, low-alloy plate steel with 
a minimum ultimate strength of 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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A MULTI-LAYER PRESSURE VESSEL 
is built up from concentric layers 
of relatively thin steel plate pro- 
gressively wrapped, tightened and 
welded together around an inner, 
pressure - tight cylinder. Inner 
layer is made like any solid wall 
vessel. This highly efficient, pat- 
ented construction makes possi- 
‘ble economies—with safety and 
flexibility of design —in heavy- 
wall vessels intended for use at 
extremely high pressures. United 
States Steel helped the manufac- 
turer develop a special steel for 
these Multi-layer vessels. 


saves money on heavy-wall, high-pressure vessels 


105,000 psi., a minimum yield 
strength of 70,000 psi., and good 
weldability. 


HELP FOR YOU 


When you have any sort of stee! 
problem, let USS metallurgists help 
you with it—whether you need a 
special steel or just want to be sure 
you have the very best of the stand 
ard AISI analyses for your job 
Phone our nearest district sales office. 
Or write United States Steel, Room 
4989, 525 William Penn Place, Pitts 
burgh 30, Pennsylvania. 


See The United States Steel Hour. It’s a full-hour TV program presented every 
other week by United States Steel. Consult your local newspaper for time and station. 


UNITED STATES STEEL CORPORATION, PITTSBURGH * COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. « UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


Steels 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH 
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LAUSON GUM —( RELATIVE SCALE) 
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FIG. 9. Lauson vs. |. S$. D. gum. 


hours elapsed time and about 80 min- 
utes of working time as compared to 
about 28 hours elapsed time and 2 
hours of working time for the Lauson 
gum procedure. The sample require- 
ment of 3000 ml is less than one-fourth 
the minimum required for a Lauson 
engine test. The equipment is simple, 
requires no special maintenance, and 
can be set up in any ordinary petro- 
leum testing laboratory equipped with 
an adequate vacuum system. 

ISD Data Reproducible 

Tests of the reproducibility of the 
ISD gum, involving 100 determinations 
on 39 gasoline samples, have shown 
that the standard deviation of individ- 
ual determinations from the mean is 
+-7.4 per cent. For a test of this type 
the reproducibility is considered very 
good. The standard deviation for the 
Lauson engine gum similarly deter- 
mined from 103 tests on 34 fuels is 
+20.2 per cent. 

The roughly linear relationship of 
ISD gum for gasoline of a given volatil- 
ity class is shown by the plot in Fig. 9, 
which includes data for all the gas- 
olines in one such class tested in our 
laboratory over a period of several 
months. Although the relation is far 
from precise, the trend of correlation is 
unmistakable and all but a few points 
fall within the range of the experi- 
mental error indicated by the dashed 
lines. 

This correlation can readily be com- 
bined with that between Lauson gum 
and service engine deposits shown in 
Fig. 5, to relate ISD gum directly to 
expected service deposits for gasoline 
of the volatility employed. The derived 
relationship is shown in Fig. 10. Deter- 
mination of the ISD gum correspond- 
ing to a given level of induction system 
cleanliness in service can be made 
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1.S.0. GUM, (RELATIVE SCALE) 


FIG. 10. Derived correlation of induction system service 
deposits and |. S. D. gum. 


either by obtaining service experience 
at various ISD levels for the gasolines 
under consideration, or by establishing 
the corresponding ISD gum relation to 
Lauson gum or other service-correlated 
bench engine test. 

The intentional design of the ISD 
test to approach complete collection of 
gum from normal fuels prevents it 
from showing any marked reduction in 
gum deposits from the use of detergent 
or solvent oil additives. This charac- 
teristic is a marked advantage for many 
purposes, and permits a closer measure 
of the total gum content of a fuel. 


There is also a need for another labora- 
tory test which will respond to the ac- 
tion of fuel additives so as properly to 
measure their true performance. Un- 
doubtedly many laboratories are now 
working on the development of such a 
test. 
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Appendix, Part A 


Lauson Procedure for Measuring Tendency of Fuels to Deposit Gums 
in Induction System of a Gasoline Engine 


Definition: Lauson engine gum is the 
amount of acetone-soluble, naphtha- 
insoluble gum, deposited on the heater, 
manifold, and inlet port of a modified 
Lauson engine after running for 20 
hours under standardized conditions. 

Equipment: The test utilizes the 
model LF-822 Lauson engine equipped 
with a loading fan to absorb 2.1 hp at 
1800 rpm. 

The intake system of the engine is 
modified by the introduction of a CFR 
motor method manifold heater between 
the regular Lauson carburetor and the 
engine, as shown in the attached pho- 
tographs. Six baffles comprising stag- 
gered circular segments are attached to 
the heater blades to break up the gas 
flow. The rise of the baffle segments is 
% of the inside diameter of the mani- 
fold. The baffles should fit the manifold 
with a clearance of 0.050-in. or less. 

The material of the baffles is stain- 
less steel, silver-soldered to the heater 
blades at %-in. intervals. The baffles 
should be soldered to the blades with a 
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continuous bead (not spot-soldered) to 
insure good heat transfer from the 
heater blades to the baffles. 


Operating Conditions 





Rpm — 1800 

Bhp — 2.1 

Air-fuel ratio — 14.0 + 0.5:1 
Mixture temperature— 150 + 5F 


Jacket temperature — 212 + 5F 
Oil temperature — 100 FP, approx. 


Run duration — 20 hr 
Fuel consumed — 3.25 gals, 
approx. 


The air-fuel ratio is controlled in the 
iimits of 13.5 to 14.5 by means of an 
Elliot exhaust gas analysis. We are not 
entirely satisfied with this means of 
control and feel that control of fuel 
rate and air rate might be better. 

The jacket temperature is the tem- 
petature at the outlet of the water 
jacket. Apparently this temperature is 
not too critical. The mixture tempera- 
ture of 150 + 50F is the temperature 
of the gas stream leaving the heater 
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manifold, as measured by a bare-wire 
thermocouple located in the center of 
the manifold outlet. This temperature 
is regulated by adjusting a Variac sup- 
plying the heater. There is no thermo- 
static control, although this refinement 
might improve the results. No attempt 
is made to adjust the temperature of 
the blades themselves. 

The temperature conditions are the 
equilibrium temperatures after the run 
is started. About 5 to 15 minutes are 
required to get the temperature set. 

Experience has shown that the aver- 
age gasoline consumption is 3.25 gal 
for the 20-hr test. Since the gasoline 
consumption varies somewhat from 
run to run, a correction to the final 
gum value is made on the basis of the 
actual quantity of gasoline used. 

At the conclusion of a run the mani- 
fold, heater, and intake port are rinsed, 
first with naphtha ( Skellysolve BC), 
then with acetone. 


Analytical Procedure 

Removing the naphtha-soluble part 
of the deposits: 

1. Let heater and manifold cool. 

2. It is advisable to carry out the fol- 
lowing operations in a fume hood so 
far as possible. Place heater in 2-in. by 
8%4-in. test tube containing 250 ml of 
hexane-heptane solvent (Skellysolve 
BC). Let soak for 15 minutes. 

3. Wash manifold with 250 ml 
Skellysolve BC from a wash bottle, and 
discard washings. 

4. Remove heater from test tube 
and wash with about 150 ml of Skelly- 
solve BC. 

5. Wash out the intake valve port 
with about 50 ml of Skellysolve BC. 
Also rinse off the gasket between port 
and manifold. Discard washings. 

Note: All Skellysolve washings 
should be continued until no further 
colored material is removed, even when 
more than the stated amount of Skelly- 
solve would be required. 

Recovering the acetone-soluble gum: 

6. Placing the heater in the same test 
tube as in item 2 above, but now con- 
taining 250 ml acetone, and soak for 
15 minutes. 

7. Place a 400 ml beaker under the 
port and clean out with 50-100 ml of 
acetone, using a wash bottle. Save this 
material. 

8. Using a 1-liter beaker to collect 
material, clean the manifold with 250 
ml of acetone from a wash bottle. Take 
the heater out of the acetone (in test 
tube), let drain, clean with 100 ml of 
acetone and then rinse out test tube 
with 10 ml of acetone. Collect all this 
material in the 1-liter beaker. Combine 
acetone which was collected from port 
with the acetone from heater and mani- 
fold and place on hot plate. Boil off 
most of the acetone, and remove beaker 
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. Glass stop-cock—open at start—closed during 

run. 

Flowrator—(Emil Greiner Co. Cat. No. 

G-9145, Fisher & Porter No. OIN-150 A.) 

Regulating stop-cock—2 Mm. straight bore. 

Metal fuel-inlet-nozzle assembly (See detail 

Dwg. No. B-146). 

Glass cap-piece (See detail Dwg. No. B-146). 

. Vaporizer—38 Mm. O.D. pyrex tube—has 6 
indentations on circumference of tube starting 
2” from ball rim and spaced at 34” intervals 
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NO. 13/2 
RUBBER STOPPER 
TOP & BOTTOM , STEAMTO 


—NOTES— 


Induction system deposit test apparatus. 








+10 MM. TUBING 


CONDENSER 
& DRAIN 


down length of tube. indentations staggered 
(See section full size above). 

7. Air-preheater tube 14 Mm. @. 

8. Steam-jacket—75 Mm. O.D. pyrex tubing— 
Approx. 24” long. 

9. Air-inlet tube—22 Mm. @ 41/2” long. 

10. Brass orifice with 44” @ orifice, held in place 
with thin tygon tubing washers. 

11. Manometer tube connections 6 Mm. O.D. 

12. Materials: All glass unless otherwise noted 








when 25-50 ml of acetone remain. 

9. Set up a 500-ml vacuum flask, 
with a medium sintered glass filter 
which has been packed hard (half-way 
full) with filter aid (Hy Flo Super Cel). 

10. Turn on vacuum and filter the 
contents of the 1-liter beaker in which 
the acetone had been boiled off. Rinse 
the beaker with 50-75 ml of acetone, 
filter and repeat until the actone pass- 
ing through the filter is colorless. 

11. Shut off vacuum and rinse mate-. 
rial from vacuum flask into a tared 150 
ml beaker, using 10-25 ml of acetone. 

12. Place the beaker on a hot plate 
at low heat and let the acetone boil off 
until just dry. Do not let burn. 
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13. Take beaker from hot plate and 
place in 100 C oven for one-half hour 

14. Remove beaker from oven and 
let cool for one-half hour. 

15. Weigh back beaker on analytical 
balance. Calculate the gum obtained as 
milligrams per 3.25 gal of gasoline, 
making correction on the basis of the 
actual gasoline consumption. 

Note: The carburetors are cleaned 
with hot acetone before each test. All 
washings obtained from the carbure- 
tors are discarded. The washing with 
acetone described in the procedure 
should be continued until the acetone 
is clear, even when more than the stated 
amount of acetone would be required 
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Appendix, Part B 


Induction System Deposit Test Apparatus and Procedure 


Equipment: A schematic drawing of 
the equipment used for determining the 
ISD gum is shown in Fig. 8 and con- 
struction details are shown in drawings 
on pages C-29 and C-30. The apparatus 
consists essentially of a steam-jacketed, 
vertical glass U-tube in which the gas- 
oline sample is vaporized in the pres- 
ence of a countercurrent stream of hot 
air, and in which the gum is collected. 
The vaporizer section of the U-tube is 
a 24-in. piece of 38-mm outside diam- 
eter Pyrex glass tubing which is in- 
dented at six radial points every %4-in. 
along the bottom 22 in. of its length. It 
is equipped with a removable cap 
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which is connected to the laboratory 
vacuum system. 

The gasoline sample feeds by gravity 
from the sample reservoir through a 
flowmeter, a regulating stopcock, and 
then through a stainless steel fuel inlet 
nozzle, which is inserted in the cap of 
the vaporizer tube. The gasoline sprays 
from the fuel nozzle onto the inside 
wall of the hot vaporizer tube. The fuel 
reservoir is a 4-liter separatory funnel 
painted black except for sight-strips, 
and calibrated at 250 ml intervals. It is 
fitted with an air breather tube which 
provides a constant head of gasoline 
throughout the run. Atmospheric air is 


§ 18/9 STAINLESS STL. SPHERICAL 
JOINT (ACE GLASS CO. N° 7658) 


Ys’ STD. PIPE STAINLESS 
STL. CPL’G. 
DO NOT DOPE THREADS 


FLARE TUBING AND WELD 
TO END OF JOINT WITH 
STAINLESS WELDING ROD 


§ 18/9 STAINLESS STL. SPHERICAL 
JOINT (ACE GLASS CO. N° 7658) 


3 18/9 GLASS SPHERICAL JOINT 
AND NECK 


; |___3/16” OD. STAINLESS STEEL 


TUBING .050” WALL 
1 
1 


r4-—GLASSS CAP PIECE 
i 


WELD END CLOSED AND DRILL 
3 +70 HOLES AT 120° AS SHOWN 


Metal fuel-inlet-nozzle assembly and glass cap-piece for 1.8.D.T. gum apparatus. For 
assembly of |.S.D.T. apparatus see drawing, page C-29. 
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drawn into the appartus through a cot- 
ton filter and an orifice flow meter, 

Procedure: Measure 3000 ml of gas- 
oline sample into the fuel reservoir, 
Adjust the steam rate to the jacket so 
that live steam escapes from the drain 
throughout the test. Open the vacuum 
line valve to draw air through the ap- 
paratus at an initial rate of about 90 
grams per minute. When the apparatus 
is thoroughly hot, start the gasoline 
flowing and adjust the gasoline rate to 
25 mi per minute. 

Readjust the air rate as necessary so 
that the gasoline evaporates on the side- 
wall of tne vaporizer without permit- 
ting residue to colect in a puddle at the 
bo.tom, and so that liquid gasoline does 
not ascend to the vapor-outlet of the 
cap. if both conditions cannot be met, 
however, just enough entrainment of 
the liquid tuel shouid be permitted to 
prevent heavy ends trom coliecting in 
the bottom of the vaporizer tube. 

Air and fuel rates snould be checked 
at intervals, and readjusted if neces- 
sary. After the gasoune sample is con- 
sumed (2 hrs + 4 min), aliow the air 
and steam to flow 5 minutes longer. 
Kemove the U-tube containing the gum 
deposit trom the steam-jacxet, cool, 
fii with hexane-heptane soivent (Skelly- 
soive BU), and appiy vacuum to bubble 
air very slowly tnrough the apparatus 
for 3u min at room temperature to agi- 
tate the solvent. 

It is advisable to carry out the fol- 
lowing steps in a fume hood. A Fisher 
Futravor equipped with a Pyrex No. 
3y¥62U suiluc aosorption tube is con- 
venient for the filtration. 

Filter the hexane-heptane solution 
through a clean pad otf filter aid (Hy 
Flo Super Cel) on a sintered glass filter, 
and discard the filtrate. Wash the U- 
tube with 200 ml more of hexane-hep- 
tane solvent in 25-5U ml portions, filter 
through the same filter and discard the 
fiuterate. Further washing of the tube 
is required if the solvent from the last 
wasning is discolored. Rinse the filter 
with soivent until the filtrate is not dis- 
coiored. 

Finally, wash the U-tube with sev- 
eral small portions of C.P. acetone 
until all of the hexane-heptane-insolu- 
ble gum is dissolved, filtering each por- 
tion through the same filter into a 
weighed 150 ml beaker. Rinse acetone 
through the filter into the beaker until 
a colorless filtrate is-obtained. Evapo- 
rate the acetone from the solution by 
heating on a steam bath or low temper- 
ature hot plate. After evaporating to 
dryness, heat the beakers in an oven al 
10-105C for 30 minutes, cool in a 
covered vessel near the balance for 30 
minutes, and weigh to nearest 0.1 mg. 

Divide the gum weight by 3 and re- 
port as milligrams of ISD gum per liter. 
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Standard Oil Company of California installs 


122,/00 CFM TURBO-BLOWER 


rt am for new 55,000 bbl Cat Cracker 


NY 























Outdoor Instal lation yom INSTALLATION at Standard Oil Company of Califor- 
nia’s huge El Segundo refinery is unique in three respects. 
at El Segundo Refinery The 122,700 cfm I-R Turbo-Blower shown in the back- 
al so includes t he ground is one of the largest ever supplied for refinery serv- 
ice. It is a 3-stage unit, driven by an I-R 10,000 hp steam 
world’s larg est turbine, delivering air at 19.35 psig to the 55,000 barrel per 


day cat cracker. 
In the foreground is the largest centrifugal refinery gas 


centrifugal gas 


compressor in compressor in the world —a 6370 hp I-R unit consisting of 
; two centrifugals in tandem, driven by an I-R turbine. Com- 
catalytic service pressing gas from 4 psig to 205 psig, it delivers 20,800 cubic 


bot} by feet per minute. 

»+.OOTH OY The entire installation is out of doors. 
Ingersoll-Rand Whatever your requirements for refinery air or gas com- 

pression, Ingersoll-Rand’s unequalled experience and facili- 

ties are at your service. 


11 BROADWAY, NEW YORK 4, N. Y. 
’ 
COMPRESSORS * AIR TOOLS * ROCK DRILLS * TURBO-BLOWERS * CONDENSERS * CENTRIFUGAL PUMPS * DIESEL AND GAS ENGINES 
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Analytical Methods 
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Fig. 1. Line drawing of the hookup of the mercury manometer for Reid vapor pressure determination. 
P 214.21 


Mercury Manometer Reid Vapor Pressure Apparatus 


New method has accuracy of 0.02 Ib in the 5-10 Ib Reid 


Vapor Pressure range; possible gage errors are eliminated 


ONE of the most common sources 
of error in running Reid vapor pres- 
sures may be the pressure gage itself. 
Frequent testing of the gage against a 
mercury manometer may be necessary, 
particularly if the gage is not new. Fig. 
| shows a convenient apparatus that 
eliminates the necessity for such sep- 
arate testing of the gage and has proved 
very satisfactory in use. 


Description of Apparatus 

1/16-in. hole is drilled in the stem 
of a regular Reid vapor pressure gage 
and a Hoke needle valve is soldered or 
brazed in place directly over this hole. 
The balance of the apparatus is assem- 
bled as shown in Fig. 1. Saran to glass 
connections are easily made by push- 
ing the saran over the warm (150-180 
F) glass, preferably tapered slightly. A 
little practice easily assures a smooth 
tight joint. Saran tubing will be found 


*Fletcher Oil Company, Wilmington, Cali- 


fornia. 





WILLIS R. BATTLES* 


ideal for this and many other labora- 
tory uses. 


Operation 
1. (Valve V, should be tightly closed 
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and C, is not yet connected.) The Reid 
vapor pressure test is set up and run 
in the conventional manner, being cer- 
tain that all normal precautions are 
followed, such as correct bath tempera- 
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a fF — 


Temperature, Degrees Fahrenheit 


Fig. 2. Ku, vs. °F temperature curve, for use of the formular P = Kx,M, where 
M= mm. Hg—manometer reading, Kn. 
= mercury multiplication factor; 
(= psi per mm. Hg). 
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RECORDING INSTRUMENTS .. . 
in 9”, 10” cand 12” chart 
sizes — single and multipen 
— for all requirements, 









RECORDING CONTROLLERS . 
handle temperatures from 
~ 325°F to 1000 F—vacuum 
to 30” mercury — pressures 
to 7500 psi or higher. 


Just 
Published! 





TIME CONTROLLERS . . . make 


: any semiautomatic retort 
Just published ...the new catalog M2A sential systems fully ales 


which fully illustrates and describes the matic. Available in both 
comprehensive line of WESTON me- standard and special forms. 
chanical instruments, noted for their 
long-time accuracy and dependability. 
Send for your copy today; or ask your 
local Weston representative for help on 
any measurement or control problem in- 
volving temperature, vacuum, pressure. 
Weston Electrical Instrument Corpora- 
tion, 614 Frelinghuysen Avenue, Newark 
5, New Jersey, a subsidiary of Daystrom 
Incorporated. 


% mn 
40 iho de? 700 © 





INDICATING CONTROLLERS . . 
accurately regulate tempera- 
fure, vacuum, pressure and 
indicate on direct-reading 
scale. 


DIAL THERMOMETERS (remote read- 
ing) ... . furnished with mercury, 
gas, or vapor pressure actuations. 
Flush or. wall mounting. Indicate 
low as ~-325°F., high as 1000°F. 





WESTON Qxtianex 


THE PETROLEUM ENGINEER, November, 1955 To obtain more information on products advertised see page E-41 C.35 














Round valve surface is stream- 
lined... 0 obstructions to 
restrict the flow of liquid. 





Ball-guided vaive rotates ana 
swings with each stroke of 
the pump. Each turn, each 
swing — a perfect seat. 





The free vertical action assures 
instont opening and closing. 
The ball stem is a frictionless 
gvide. 






Adaptable to all reciprocat- 
ing pumps without mechani- 
cal change. Available in all 
suitable metals for press or 
screw fit. 





(ii. : > 
MADSEN 


Look at the drawings at the left and you will quickly see why Royal 
Crown Valves last longer and increase the efficiency and life of recip- 
rocating pumps. Note that these valves are guided by a frictionless 
ball stem (not a rigid guide), which allows them to oscillate and turn 
with the fluid stream. They swing freely with each stroke of the pump 
— seating perfectly each time in a new position. There is a minimum 
of resistance to the fluid which results in greater pump volume at less 
pump speed. Simple construction means long trouble-free life. Write 
for details today. 





OUTSTANDING FEATURES 


@ Designed for minimum weight and maximum buoyancy, it releases the flow 
instantly and seals the flow instantly. 


@ No springs required to force the valve to seat. 
@ No crossbars in seat to restrict the flow. 
@ Valve cannot bind in any position . . . will not flutter. 


@ Ball valve and ball stem are machined with a common center, valve and 
seat are ground separately and then lapped together. - 
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Manven Works 


CONSTRUCTION EQUIPMENT DIVISION 
Baldwin-Lima-Hamilton Corporation 
14120 EAST ROSECRANS AVENUE + P.O. BOX 38 © LA MIRADA, CALIF., U.S.A. 








Here is the sleeve-mounted me- 
chanical seal ‘‘Package’’ 
especially designed for multiple stage 
pumps on pipe line service. Easy to ake 
install from outer end of stuffing box 

- no special machining necessary 

















D » 
TYPE PTO 


- » no guesswork on setting the seals 
. no blind adjustments required. 
Write for further details .. 
Dura Seal Type PTO. 


assembly 


- mention 


DURAMETALLIC CORPORATION, Kalamazoo, Michigan 
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Analytical Methods 


ture, care in handling sample, etc. 

2. When sufficient shaking and heat. 
ing time have brought the vapor pres. 
sure to a constant gage reading, cop- 
nection C, is made. (Do not over. 
tighten saran tubing, but make snug 
enough to avoid leaks.) 

3. Crack valve V, and slowly add 
air until manometer reads approxi- 
mately the correct vapor pressure. 
(Notes 1 and 2) Close valve V,, and ob- 
serve manometer for one-half minute 
to be certain that all joints are tight. 

4. If manometer holds steady, open 
valve V, and manometer levels will 
adjust slightly to correct pressure 
reading. 

5. Read manomter to closest mm 
and record temperature (F). 

6. Calculate correct Reid vapor 
pressure, using the appropriate mer- 
cury multiplying constant (K,,,) corres- 
ponding to temperature on T, (Fig. 2). 





Notes 

1. A regular meter stick is used for 
manometer readings, and approximate 
calibration lines, 0 to 15 lb are marked 
on the board to which the manometer 
and meter stick are mounted. 

2. The manometer should move as 
little as possible when valve V, is 
opened, because a mercury column 
change of 1 cm total (5 mm each side) 
will give error of about .013 Ib (Fig. 3). 


Discussion 

This method is capable of excellent 
accuracy, with repeatability of + .02 
lb in the range of 5-10 Ib RVP. Fig. 3 
shows the importance of avoiding any 
large change in manometer reading 
upon opening valve V,. The use of this 
small bore (2 mm ID) capillary iubing 
for the manometer minimizes errors 
from this cause. 

The use of the thermometer T, is 
necessary for accurate work, unless 
the laboratory is air conditioned and 
the mercury in the manometer is thus 
at a constant temperature. 


Calculations 
True RVP = K,, XK M 
RVP = Correct Reid vapor 


pressure in psig. 





M = L,—L, = Total manometer 
pressure in mm Hg. 
Ky. = Mercury multiplying 
constant at tempera- 
ture as found on T, 
(Fig. 2). xk 
CORRECTION 


Referring to the two photos at bot- 
tom of page C-65, September, 1955, 
Refining and Petrochemical Edition. 
These photos are transposed. The right- 
hand photo shows the Gulf Oil Corpo- 
ration’s 29,000 bbl-per-day Platformer, 
while that at heft shows the two Bay- 
way, New Jersey, Esso Hydrofiners. 
We regret exceedingly this error.—Ed. 
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SOME “ACCIDENTAL” 
SWEETENING REACTIONS 


George E. Mapstone 
SATMAR, Boksburg North, Transvaal 


MERCAPTANS are unwelcome 
constituents of gasoline and many 
processes have been devised to remove 
them or to convert them. to the less 
malodorous disulfides. The author had 
frequently found that the mercaptan 
content of gasoline decreased during 
storage or processing and investigation 
showed that a number of independent 
factors were responsible. Several of 
these factors were investigated and the 
results are presented in this article. 


Evaporation 

A sample of shale gasoline was 
stored in an unstoppered winchester 
quart bottle so that breathing could 
take place. and the carbon disulfide and 
mercaptan sulfur contents determined 
at frequent intervals. The results pre- 
sented in Fig. 1 showed that both con- 
stituents decreased similarly during the 
storage period. As carbon disulfide 
does not react with any of the hydro- 
carbons or oxidize under these condi- 
tions this loss can be attributed only 
to evaporation and breathing less. The 
mercaptans present in the sample were 
present mainly in the low boiling frac- 
tions so the initial rate of decrease or 
evaporation was fairly high but soon 
leveled off when the lower boiling mem- 
bers had evaporated. 


Oxidation 

Solutions of n-butyl mercaptan in 
kerosine or reference fuel were found 
to be unstable and, after storage for 
about a month contained traces of 
elemental sulfur. The only explanation 
that could be offered was that oxidation 
of the mercaptan by dissolved oxygen 
or by a gasoline oxidation product had 
liberated the elemental sulfur. 

Results of a storage experiment 
(Table 1) confirmed the formation of 
free sulfur but in this case it did not 
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DAYS STORAGE 


FIG. 1. Loss of mercaptans from gasoline by evaporation 


Atmospheric oxidation, effect of exposure 
to light, and other reactions give inter- 
esting results in storage of motor fuels 





TABLE 1. Laboratory storage of sour 





gasoline. 
Sample...... 1 2 3 4 
Container color 
(glass) . . Clear Clear L. brown D. brown 
Storage. . .. Sunlight Sunlight Sunlight Dark 


Unstoppered Corked Corked Corked 
Mereaptan sulfur 
per cent by wt. 


initial .. 0,047 0.047 0.047 0.047 
“After 14 days. nil 0.028 0.028 0.034 
‘After 21 davs.. nil 0.007 0.007 0.030 
Peroxides after 21 
ays.. oe + ~ 
Free sulfur after 
21 days... + -— 








appear until after all the mercaptans 
had been oxidized. One difference be- 
tween this experiment and the previous 
observations was that the gasoline con- 
tained about 50 per cent of olefins 
whereas the kerosine and reference fuel 
were olefin free. 


Mercaptide Removal 

The atmospheric oxidation of lead 
mercaptides in gasoline has been ob- 
served to precipitate what was ap- 
parently a basic lead mercaptide.t As 
the normal and basic lead mercaptides, 
Pb(SR), and RS.Pb.OH, which are 
formed in the doctor process are both 
soluble in gasoline?* this “basic mer- 
captide” must have been more com- 
plex. 

Ott and Reid*® have also reported 
double lead sulfide-lead mercaptides in 
the lead sulfide precipitate from the 
doctor treatment of gasoline. It there- 
fore seemed likely that the presence of 
an excess of solid litharge or lead sul- 
fide in the doctor solution might re- 


move at least some of the lead mercap- 
tides from the gasoline and thus 
eliminate the need for their oxidation 
by added elemental sulfur, while also 
effecting a reduction of the total sulfur 
content of the gasoline. 

Preliminary experiments gave an al- 
most complete removal of the mercap- 
tans from the gasoline with a slurry of 
litharge in doctor solution, while a large 
proportion was removed by lead sulfide 
in doctor solution (Table 2). In each 
case the product was doctor sweet. 





TABLE 2. Mercaptan removal by doctor 
solution slurry. 


Lead sulfide 





Litharge 


rE B A B 
Total sulfur content of 

sour gasoline, per cent by 

RRS reae 0.18 0.11 
Total sulfur content of 

sweet gasoline, per cent 

eee 0.95 0.05 
Decrease in total sulfur 

content, per cent by 

weieht................ 0.18 0.06 0.017 0.0 
Mercaptan sulfur content 

of sour gasoline, per 

cent by weight......... 0.136 0.068 0.0 0.101 


0.073 0,14! 


0.056 0,114 





These results are. quite distinct to 
those that would have been obtained 
had the sweetening been due to the 
mechanism of the lead sulfide sweet- 
ening process as, in that case, the solid 
acts as a catalyst for the oxidation of 
the mercaptans to disulfides by atmos- 
pheric oxygen’: *: * with no subsequent 
reduction in the total sulfur content 
The incomplete removal of the mer- 
captan sulfur by the lead sulfide was 
probably due to this factor. As the 
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SMALL BUT MIGHTY BIG! 

























It’s just a simple hex nut—but it can easily prove vitally 
important to the successful completion or the efficient 
operation of a single unit or a complete processing plant. 


That’s just a good reason why careful attention to every detail of construction 
is highly significant to Procon. Constant alertness to the proper application 

of every component part—making sure that nothing is left to guesswork— 
results in better all-around construction. 


Perhaps the best proof of such construction efficiency is most adequately 
evidenced by the number of companies that have selected Procon to 
handle a second, third and even a fourth construction project. 


It’s that kind of confidence that makes us realize even the 
smallest nut may prove a mighty big factor 


in our continued progress. PRO ; ' " yy 


thee he 


© — PROCON (ect Briain) sure 


112 STRAND. LONDON, W. C. 2 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL. AND CHEMICAL INDUSTRIES 


To obtain more information on products advertised see page E-41 THE PETROLEUM ENGINEER, November, 1955 


Wil MT. PROSPECT ROAD. DES PLAINES, ILLINOIS, U. S.A. 
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GRAMS OF SOLID PER LITRE OF SOUR GASOLINE 


FIG. 2. Removal of mercaptans from gasoline by solids. 





gasoline had been completely sweetened 
photochemical decomposition of resid- 
ual traces of mercaptide may have 
taken place® but this would have pro- 
duced the same effect, if any, in both 
cases. 

Acidification of the water washed 
solids from the slurries liberated mer- 
captans showing that they had been re- 
moved by the solid phase either by the 
formation of complex basic mercap- 
tides as suggested in the original prem- 
ise or by adsorption. 

In these preliminary experiments the 
amount of solid used was approxi- 
mately 10 per cent by weight of the 
gasoline treated. Experiments using 
smaller ratios of solid to gasoline 
achieved only partial sweetening as did 
some in which a continuous treatment 
with slurry recirculation was tried. The 
maximum removal of mercaptan cor- 
responded to an assumed basic 
mercaptide of the composition 
19PbO . Pb(SR).. 


Removal of Mercaptans 


Greer® found that sour gasolines 
could be sweetened by shaking with 
various metallic sulfides and assumed 
that this was due to adsorption of the 
mercaptans by the solids. As the pre- 
vious results with litharge and lead sul- 
fide could possibly have been partly 
due to adsorption an attempt was made 
'o determine adsorption isotherms. Cu- 
pric sulfide was included for com- 
parison because Greer claimed it to be 
the strongest of those she tried, and zinc 
oxide and sulfide were also used. Care 
Was taken to exclude light in order 
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to prevent interference from possible 
photochemical decomposition. 

The results obtained failed to give 
anything like an adsorption isotherm. 
The empirical log-log relationship ob- 
tained, however (Fig. 2), indicate some 
definite correlation between the weight 
of solid added and the residual mer- 
captan content. Attempts to derive a 
theoretical basis for the relationship 
either on the basis of adsorption or 
loose compound formation were un- 
successful. 

With the lead sulfide, litharge, and 
zinc oxide the mercaptan removal was 
increased appreciably by increasing the 
pH of the aqueous phase. This was 
probably related to the increased ioni- 
zation of the mercaptans in that phase 
and suggests that the mercaptide ion is 
more readily removed by the solid than 
is the undissociated mercaptan. If any 
inference can be drawn from this re- 
sult it is that chemisorption is probably 
the controlling factor. 


Photochemical Decomposition 


Mercaptans may be decomposed 
photochemically’? and, as the mer- 
captan content of some cresylic acid 
samples had been observed to be re- 
duced more rapidly by storage in light 
(Fig. 3), the effect of light on mercap- 
tans in gasoline was examined. Al- 
though this would not be a factor in 
plant storage it could be a significant 
factor in laboratory storage experi- 
ments. 

Samples of gasoline were stored in 
brown and clear bottles out doors and 
in a dark cupboard. Some were stored 


over water and others over slurry of 
manganous hydroxide to absorb any 
oxygen. All samples showed a decreas 
ing mercaptan content from the firs! 
day except those stored over water in 
the dark and, in that case they de 
creased after 40 days (Fig. 4). The rea 
gent introduced to remove oxygen in 
creased the rate of disappearance of 
the mercaptan (Fig. 5) and this was 
found later to be due to the manga 
nese dioxide formed. 

The exposure to light caused a pro 
nounced decrease in the mercaptan 
content. The mercaptan content of the 
sample stored in a clear bottle over 
water showed an approximately linea! 
decrease with time suggesting a zero 
order reaction with respect to mercap 
tan content. This supports the previous 
suggestion of photochemical decompo 
sition that has also been observed by 
other workers.”:® Storage out doors in 
a brown bottle also showed a positive 
effect about one fifth of that in the 
clear bottle. The maximum obtained in 
Fig. 5 were due to the decrease in the 
mercaptan content of the samples 
stored in the dark. 

The sample stored in the dark 
showed an induction period over 40 
days before the mercaptan content 
started to decrease, a feature that is 
characteristic of oxidation reactions 
during storage. This effect may well be 
due to the effect of dissolved oxygen 
in the presence of an inhibitor such 
as the tar acids that are naturally pres 
ent to a small extent. Storage in a 
brown bottle in the light gave a slow 
mercaptan decrease from the start but 
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once the induction period was com- rs 
pleted the mercaptan loss caught up. 7 ™~ 
This is an agreement with the use of 0.000/-5 
mercaptans as oxidation inhibitors for 
petroleum products in which role yan 
are themselves oxidized preferen- 
A —0.002 
tially.8+9 10.11 
The results presented in Fig. 4 and 5 ? 
may therefore be explained on the basis ° 20 40 60 80 100 
of two types of reactions, viz: photo- DAYS STORAGE 
chemical decomposition and oxidation. FIG. 5. Factors influ- 
j i 7 i P A Effect of reagent in clear bottle in light 
Weiss and Fishgold considered that encing mercaptan de- V Effect of reagent in brown bottle in dark 
the primary effect of light on a mercap- crease in gasolines; 9 [-] Effect of reagent in brown bottle in light 
tan was to cause it to dissociate into x —_ - = in — _— over water. 
P f ; . . + ect of light in clear bottle over reagent 
a proton and a mercaptide radical. © Effect of light in brown bottle over water. 
This reaction could be reversible or it @ Effect of light in brown bottle over reagent. 
could be followed by 
2 RS— RSSR 
and 
2H—>H, . tors such as dissolved oxygen or pos- 
It is probable that, if proton accep- sibly also olefins were present the back 


* FIG. 4. Storage of mer- 
captan-containing gasoline 
overwater, in the dark, etc. 


reaction would be greatly reduced, the 
mercaptide radicals then giving rise to 
disulfides or possibly condensing with 
some of the other gasoline constituents 
i = such as the olefins, and thus sweeten- 
ing the gasoline. 
| “Inhibitor sweetening” is increasing 
| 











1000 





| | in application and involves the addi- 
tion of a gasoline oxidation inhibitor, 
generally an aromatic amine or 
+___. phenol,!2:1 which catalyses the oxida- 
— tion of the mercaptans to disulfides by 
* | | | dissolving atmospheric oxygen. Rosen- 
Ba | wald has studied this reaction and his 
results indicate a reaction mechanism 
by which one-third of the mercaptan 
condensed with an olefin whereas the 
other two-thirds are oxidized to di 
sulfide.!* 

















MERCAPTAN SULPHUR — PER CENT BY WEIGHT » 
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Oxidation of Mercaptans 
| Duplicate 750 ml portions of sour 
| | gasoline were refluxed with 5 ml of 
° 16 20 30 20 36 water, one flask containing also 1.0 
STORAGE TIME — DAYS gm of manganese dioxide. Thermome- 
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The arrow is pointing to the Du Pont test car's 
fuel-injection pump, which is driven by the 


same shaft as the distributor. 





From these tanks in the trunk, any of six dif- 
ferent fuels can be selected for testing in the 
fuel-injection engine. 








Fuel-injection car being tested on DuPont Petroleum Laboratory's 
chassis dynamometer. 


Special DuPont test car studies 
advantages of /iel-injection 


Will fuel-injection soon replace our 
standard carburetor system? As yet, no 
one knows the answer! But there are 
certainly many advantages to recom- 
mend it... such as freedom from car- 
buretor icing, reduction of vapor lock 
troubles and improved power. And it 
will permit automobile styling changes 
since the hood lines can be lowered. 
_ But how would a trend to fuel-in- 
jection engines affect the refiner? As 
a large supplier of the chemical addi- 
tives used to improve fuel perform- 
ance, we at Du Pont are interested in 
this development. And to study it thor- 
oughly, the Du Pont Petroleum Labo- 
fatory is using a specially equipped 
test car. 

The car has a Lincoln V-8 engine 


Sales Offices: 


CHICAGO, ILL.—8 So. Michigan Ave. 
DETROIT, MICH.—13000 W. Seven Mile Rd. 


HOUSTON, TEXAS—705 Bank of Commerce Bldg. 
LOS ANGELES, CAL.—612 So. Flower St. ... 
NEW YORK, N. Y.—1270 Ave. of the Americas . 


. Phone COlumbus 5-2342 


to which has been added an American 
Bosch fuel-injection system and special 
instrumentation. In addition to road 
work, the Petroleum Laboratory has 
tested the car on the Laboratory’s chas- 
sis dynamometer. 

From testing it with a variety of 
gasoline blends, the Laboratory has 
found that fuel-injection permits great- 
er flexibility in blending fuels. Fuel 
components with higher vapor pres- 
sures can be used, and it is possible 
that increases in the use of higher end 
point- fuels may be practical. These 
wider tolerances could result in signif- 


icant economic advantages to refiners, 
as well as welcome benefits to the mo- 
toring public. 

The Du Pont Petroleum Chemicals 
Division now has this car on a demon- 
stration tour throughout the United 
States. 


REG us Pat OFF 


Better Things for Better Living 
. - « through Chemistry 


Petroleum Chemicals 


Phone RAndolph 6-8630 
Phone UNiversity 4-1963 
Phone CApitol 5-1151 
Phone MAdison 5-1691 


E. 1. DUPONT DE NEMOURS & COMPANY (INC.) ¢ Petroleum Chemicals Division © Wilmington 98, Delaw 


PHILADELPHIA, PA.—3 Penn Center Plaza ........ Phone LOcust 8-3531 
PITTSBURGH, PA.—Room 510, Alcoa Bldg. ...... Phone ATlantic 1-2933 
SAN FRANCISCO, CAL.—Room 626, 111 Sutter St., Phone EXbrook 2-6230 
SEATTLE, WASH.—Room 215, 4003 Aurora Ave. 
TULSA, OKLA.—P.O. Box 730 .......--e eee eens Phone LUther 5-5578 


Phone MElrose 6977 


IN CANADA: Du Pont Company of Canada Limited—Petroleum Chemicals Division—80 Richmond Street West—Toronto 1 Ont 
OTHER COUNRIES: Petroleum Chemicals Export—Nemours Bldg., 6539—Wilmington 98, Delaw 
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New! 


Jerguson Drain 
or Sampling Valve 
— 









e completely 
self-draining 


e withstands 
severe 
conditions 


e foolproof 
operation 








The new Jerguson No. 23 Drain or 
Sampling Valve is completely self drain- 
ing, for the valve stem seats on the out- 
side of the valve body. It is ideal for 
installations where it is desirable to | 
have the valve seat inside the wall of a 
vessel in order to prevent the typical 
condition of liquid remaining in the 
nipple and valve inlet. 


This rugged, new Jerguson Valve 
has outside screw and yoke construction 
to meet high temperature or corrosive | 
conditions where inside threads cannot | 
be tolerated. The efficient outside thread | 
design eliminates possible freezing and 
allows the valve stem to work freely at 
all times. The No. 23 Valve provides 
foolproof operation because the stem is 
constructed with a left-hand thread, thus 
allowing the valve handle to operate in 
the normal direction of standard valves. 


The No. 23 is recommended for 
pressures up to 4000 lbs. @ 100° F. or 
1000 lbs. @ 750° F. Standard with 34” 
N.P.T. Male inlet and 34” N.P.T. Female 
outlet. Optional features include con- 
struction with an additional connection 
for such uses as a steaming out line, or 
with a reamer on the end of the stem to 
break away encrusted matter which may 
have collected on the inside vessel wall. 


Write for data unit and complete 
details. 





Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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ters were immersed in the boiling 
liquids so that they could be main- 
tained at the same temperature. At the 
end of each hour the flasks were cooled 
and samples withdrawn for mercaptan 
determination. After three hours an 
additional sample was withdrawn, 
washed with silver nitrate solution to 
remove mercaptans, and the disulfides 
determined by reduction to mercaptans 
with zinc dust and acetic acid. 

The mercaptan content of both sam- 
ples decreased but much more rapidly 
in the presence of the manganese di- 
oxide (Table 3). There was no increase, 
in the disulfide content, however 
(Table 4). 

The experiment was then repeated 








TABLE 3. Oxidation of. mercaptans by 
manganese dioxide. 
Results as per cent Mercaptan sulfur by weight. 











Sample A Sample B 

Time of 

refluxing Blank Mn0; Blank Mn0: 
ae 0.0158 0.0158 0.0189 0.0189 
1 hour. . 0.0130 0.0113 0.0189 0.0166 
2 hours... 0.0119 0.0109 0.0166 0.0074 
3 hours... 0.0113 0.0073 0.0160 0.0029 
4 hours 4.0102 0.0034 = a 
5 hours...... 0.0103 0.0023 — -- 








TABLE 4. Disulfide sulfur 3 hours treat- 
ment with manganese dioxide. 
Results as per cent disulfide sulfur by weight. 





Sample No. Blank With MnO; © Difference 
a clit telgiahar aie 0.0080 0.0086 +-0.0006 
See 0.0017 0.0023 —0 .0006 
isscsvensaawene See 0.0011 0.0000 

Mean difference... ... . Flot a 0.0000 








TABLE 5. Oxidation of butyl mercaptan 
by manganese dioxide in iso-octane 











solution. 
Treatment With MnO. No Mn0s; 
We dauhe peeawons «a 0.0485 0.0485 
OS eae 0.0456 0.0473 
Reflux 1 hour more then stood 
eae . 0.0025 0.0471 
Total deerease............ 0.0460 0.0014 
Disulfide formed.............. 0.0377 nil 
, 2 
\ | 
C | f 
ANE 
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“It does turn out a nice Martini, but 
where's the olive?" 


with a solution of n-butyl mercaptap 
in pure iso-octane, in which case ag 
greater reduction in the mercaptan 
content was obtained, and 82 per cent 
of the decrease was recovered as di- 
sulphide though none was formed in 
the blank test (Table 5). 

The fact that disulfides were 
formed in iso-octane solution but not 
in the olefinic gasoline suggests that 
the manganese dioxide may catalyze 
their addition to olefins more readily 
than oxidize them to disulfides. 


Summary 

A large number of reactions can and 
frequently do take place to reduce the 
mercaptan content of gasoline during 
storage and processing. Evaporation 
followed by breathing losses can re- 
duce the mercaptan content if the mer- 
captans are mainly in the lower boil- 
ing fractions, whereas oxidation by dis- 
solved air can also have a significant 
effect. This is employed in the inhibitor 
sweetening processes that are finding 
increasing application. Photochemical 
decomposition is not likely to have 
much effect during process storage but 
can significantly effect laboratory 
samples. 

Excess solid litharge or lead sulfide 
present in the doctor solution can re- 
move mercaptans, a reaction that may 
involve the formation of an insoluble 
basic mercaptide, or by chemisorption. 
Several other metal oxides and sulfides 
exhibit similar reactivities. Manga- 
nese dioxide can oxidize mercaptans to 
disulfides but, in an olefenic gasoline 


‘no disulfides are formed. This may be 


due to the catalytic addition of the 
mercaptans to the olefines, and is 
worthy of further investigation as it 
may be possible to use this reaction as 
the basis of a catalytic sweetening 
process. 
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Earlier articles in this series were 
published in the Refining & Petro- 
chemical Edition as follows: 

Part 1; May, 1955, p. C-53 et seq. 

Part 11; Sec. 1, June, 1955, p.C-13. 

Sec. II, July, 1955, p.C-25. 

Parts IV and V will appear in 
early issues. 

—kEditor. 




















View of Monsanto Chem- 
ical Company’s vinyl 
chloride plant, Texas 
City, Texas. 


Part Ill Petrochemicals Unlimited, from Ethane, Propane,Butanes 


Quantity and variety of halogen derivatives 


Peter W. Sherwood 
Chemical Engineer, White Plains, N. Y. 


THE important role of chlorinated 
hydrocarbons in the petrochemicals 
picture can scarcely be overstated. 
Some 35-40 per cent of all ethylene, 
and about 20 per cent of all propylene, 
are converted to halogenated deriva- 
lives. Most of these products serve as 
intermediates for further chemical syn- 
thesis. Products such as ethylene chlo- 
rohydrin and propylene chlorohydrin 
are not even isolated prior to further 
chemical conversion (to ethylene oxide 
or ethylene glycol). Their production 
statistics can only be approximated. 
Other halogenated derivatives (ethyl 
chloride, ethylene dichloride) must be 
carefully isolated before they may serve 
as intermediates. The output of some 
of these is made known by the U. S. 
Tariff Commission, as is also the pro- 
duction volume of several halogenated 
hydrocarbons that are, themselves, 
chemical end products (perchloro- 
ethylene, vinyl chloride, etc.). 

To gauge the important position of 
chlorinated ethylene and ethane deriva- 
lives in our economy, the following U. 
S. Tariff Commission figures will be of 
interest : 
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of hydrocarbons 
used largely for 








Production of purified chlorinated ethyl- 
ene derivatives (millions of pounds) 





Year 1953 1952 
Ethyl chloride............. 520.1 441.9 
Vinyl chloride monomer’... . 401.7 321.4 
Ethylene dichloride........ 528.6 436.0 
Perchloroethylene*......... 152.9 105.7 
Trichloroethylene* ........ 323.3 270.5 





* Note that a significant part of vinyl chloride, trichloro- 
ethylene, and perchloroethylene production is obtained 
from acetylene. 








As has been pointed out, this is only 
a part of the picture, and very signifi- 
cant amounts of C,-C, hydrocarbons 
are consumed in the production of such 
unreported derivatives as the chlorohy- 
drins, ethylene dibromide, allyl chlo- 
ride, vinylidene chloride, etc. Economic 
significance of these chemicals will be 
taken up in the course of their indi- 
vidual discussion. 


Ethyl Chloride 

The U. S. Tariff Commission reports 
1953 production of ethyl chloride at 
520,000,000 Ib, an increase of 78,000,- 
000 lb over the previous year. Most of 
this intermediate finds it way into the 
production of tetraethyl lead. Other 
end uses of ethyl chloride play a rela- 
tively minor role: Alkylating agent in 
the production of ethyl cellulose, cata- 
lyst promoter in ethyl benzene manu- 





practically 
chemical 


incalculable; 
intermediates 


facture (liquid-phase process, q.v.) 
use as anesthetic, etc. 

Among chlorinated chemicals, ethy! 
chloride is by far the largest consumer 
of petroleum hydrocarbons. Indeed 
only three chemicals in any category 
consume a larger volume of ethylene 
(namely, ethyl alcohol, ethylene gly 
col, and styrene, in the order named) 
On a tonnage basis, only one chlorin 
ated hydrocarbon (ethylene dichlo 
ride) exceeded the production of ethy! 
chloride in 1953. 

The classical method for ethy! chlo 
ride production is based on the ra 
action of ethyl alcohol and hydrogen 
chloride. This process has now been a! 
most wholly superseded by direct syn 
thesis from hydrocarbon stocks. In the 
United States, only one such method- 
the hydochlorination of ethylene—is 
practiced commercially. An alternate 
route, involving chlorination of ethane 
found its first large-scale applicatior 
during 1953 in England. 


Production of Ethylene Dichloride 

Two uses constitute almost the en 
tire market for ethylene dichloride 
First, the chemical is blended into 
antiknock compound where it serves 
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UNLY the Type 13A d ! 
has these Miele Tea 


¢ Positive Overrange Protectin) 
up to full 1500 Ib. rating 


Fully Adjustable Ranges... 
0-20” to 0-80” and 0-50” to 0-250” H:0 
differential 


Automatic Internal Damping © 


... fast, stable measurement 


Simplicity . . . easiest, lowest cos 


installation, least maintenance 


Convenient Zero Adjustment 


. external — no need to remove 
weatherproof cover 


Highest Sustained Accurat} 


... even under extreme operating and 
ambient conditions 


With these basic features, plus may 
other technical refinements throughoulfiig 
the new Type 13A d/p Cell* Transmittet oa 
surpasses all previous records in pé& 
formance ... economy . . . convenient 
For the complete story and a demonsitt 
tion, call your nearest Foxboro repit 
sentative. Write for new Bulletin 1#ll. 
The Foxboro Company, 6411 Neponsé 
Ave., Foxboro, Mass., U.S.A. Factories it 
the United States, Canada and England. 


*Reg. U. S. Pat. Ob 





More Foxboro flow transmitters are in use 1 F 
the process industries than all other malt! 
combined] 





ell Flow Transmitter 
design features... 


tection i 


eS... ' How It Works... 


50” HOR An increase in differential pressure across Twin- 
Diaphragm Capsule (A) exerts force to right on 
force bar (B). Elgiloy® diaphragm seal (E) acts 
mping Ss : as fulcrum. Force to left at top of bar (B) causes 

‘ flapper to approach nozzle at (H). Resulting in- 
crease in nozzle pressure is amplified by relay 
(1). This pressure is sent to feedback bellows (G) 
vest cos which develops force to counterbalance the differ- 
ential pressure on capsule (A). The 3-15 psi out- 
put signal from relay (I), always precisely pro- 
tment : portional to differential pressure, is transmitted 

to remote recording or controlling instrument. 








remove 


Range Wheel is continuously and easily adjustable for 
entire range whether 0-20” to 0-80” or 0-50” to 0-250" H,O. 


Curat} ’ ‘ Easy-access screw adjustment permits field “zeroing” 
ting and et tt without removing weatherproof cover. 


Elgiloy® stainless alloy diaphragm seal assures a corro- 

sion-resistant, frictionless, positive pivot point. Instrument 

1S madly . is constructed in 3 basic units — body, transmitter, and air 
‘ougho 1 i - relay block — eliminating all possibility of errors produced 


rn smittelfiapa, j pressure by piping stresses. 


3 in per Silicone-filled Twin-Diaphragm Capsule filters out flow 
renience. disturbances (“noise”) at measurement source .. . with- 
monstto- rf oN out less of speed of response. Precisely matched surfaces 
O. repie 17 of diaphragms and capsule core provide “stops” which 
in 1311. give positive overrange protection in both directions. 


Veponse Rugged forged body. optionally Type 316 S.S. or carbon 
stories it steel, gives greatest strength with least weight .. . ultra- 
England : compact design permits low cost mounting from flange taps. 


-S. Pat. Of 


= J] 0), ds{0);10 First in Flow lnaheeniiliae a 


Reg. U.S. Pat. Off 
































































































Dow Chemical Company produces vinyl toluene, close relative of styrene, in this unit. 


as scavanger. The rate-of-growth curve 
of this application approximately par- 
allels that for the consumption of 
ethyl chloride. 

Conversion of ethylene dichloride 
to vinyl chloride has grown rapidly 
since the product monomer first be- 
came commercially important during 
the early 1940’s. This synthesis has be- 
come the chief consumer of ethylene 
dichloride. The process is practiced by 
four major American producers. 

These two uses have raised the pro- 
duction of ethylene dichloride to first 
position among chlorinated hydrocar- 
bons. The 1953 output was 528,600,- 
000 Ib, fully 90,000,000 Ib greater than 
the previous year’s production (when 
ethyl chloride still outran ethylene di- 
chloride output by some 5,900,000 Ib.) 

Some ethylene dichloride is obtained 
as unavoidable byproduct in the syn- 
thesis of ethylene chlorohydrin (inter- 
mediate in ethylene oxide manufac- 
ture), which will be discussed later. 
Sales of this byproduct ethylene di- 
chloride are a significant factor in the 
economics of ethylene oxide produc- 
tion by the chlorohydrin route. It is 
estimated that some 70,000,000 Ib of 
ethylene dichloride became available 
from this source in 1953. 

Evidently, this is only a small por- 
tion of total requirements. The bulk 
of the nation’s ethylene dichloride is 
obtained by the direct chlorination of 
ethylene. 

CHe2CH, + Cl, > 
OE eS Sn ee (1) 

This reaction proceeds readily at 
moderate temperatures (30-50 C). Al- 
though it may be carried out in either 
liquid or vapor-phase, only liquid- 
phase processes have been reported in 
commercial operation. 

Results have become available on 
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pilot plant operations at Imujden,' 
which served as basis for the commer- 
cial ethylene dichloride-vinyl chloride 
plant erected by Shell at Rotterdam, 
Holland. 

At this plant, EDC is produced by 
direct chlorination of ethylene in the 
presence of FeCl, catalyst suspended 
in liquid ethylene dichloride. The re- 
action is carried out at 75 psig. Reac- 
tants enter the converter coils at 30 C 
and leave at 46 C. Due to the exother- 
mic nature of the reaction (70,000 
Btu/lb-mole), intimate mixing must be 
provided in the reactor to prevent local 
overheating. By refrigerating the ethyl- 
ene dichloride, which serves as catalyst 
suspension medium, en route to the re- 
actor, temperature control during con- 
version is facilitated. 

The reaction is complicated, and 
chlorine consumption is uselessly 
raised, by the presence of higher ole- 
fins, and is rendered hazardous by 
acetylene. The feed hydrocarbon is 
therefore a close C,-fraction, freed of 
acetylene. At Imujden, the stream fed 
to the reactor contained only 40 per 
cent ethylene. Associated ethane, for 
all practical purposes, is inert to chlori- 
nation at conditions prevailing in the 
converter. The hydrocarbon stream is 
joined by the recirculating liquid reac- 
tion medium (ethylene dichloride) at 
a point preceding the reactor, and 
chlorine is injected into the system at 
a point closely downstream of the re- 
actor entrance. 

By effecting the conversion at ele- 
vated pressure (75 psi), considerably 
faster reaction rates are achieved than 
would otherwise be possible. Further- 
more, useful components may be re- 
covered from the reactor effluent with 
minimum recourse to refrigeration. 

The reaction is carried out on a 
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once-through basis. Viugter' reporn 
that, at optimum conditions, 98 pe; 
cent conversion of ethylene is obtained 
to yield a chlorination product tha 
contains 96 per cent 1,2-dichloro. 
ethane (EDC). The product is freeg 
of permanent gases (mainly ethane and 
methane), residual ethylene and chlo. 
rine (and some by-product HCl), ip 
a short Raschig ring-packed column, 
The off-gases are cooled to minus 10C 
in a refrigerated dephlegmator. 

The bottoms product leaves the col- 
umn at 46 C. It is released to atmo. 
spheric pressure and is then water. 
washed for the extraction of iron 
chloride (catalyst) and contained HC]. 
To prevent corrosion in storage and 
subsequent process equipment, the 
product must finally be freed of water 
by azeotropic distillation. 

Vinyl Chloride. Somewhat more 
than one-half of the vinyl chloride pro- 
duced in the United States is derived 
by the dehydrohalogenation of ethylene 
dichloride. 

CH2Cl-CH,Cl > 
CHC1 = CH, + HCl er 

This synthesis of vinyl chloride com- 
petes with direct hydrochlorination of 
acetylene. Economic operation of the 
EDC route to vinyl chloride hinges on 
the ability to use by-product hydrogen 
chloride. 

1953 production of vinyl chloride 
was 401,700,000 Ib, up from 321,400,- 
000 Ib during the preceding year. Most 
of this output is consumed in the pro- 
duction of polyvinyl chloride plastics 
and resins (estimated domestic con- 
sumption in 1953 was 380,000,000 Ib 
on a contained basis). 

A look at the markets for polyviny! 
chloride resins shows the following dis- 
tribution pattern: 


Sales 


million Ib 
Films 63.7 
Molding and extrusion 129.2 
Sheeting : 62.4 
Textile and paper treating and coating 52.4 
Flooring 22.2 
Protective coatings 22.8 
All other uses 27.8 


A lusty growth is enjoyed by the 
vinyl resins, of which polyvinvyl chlo- 
ride is the most important member 
(80 per cent on a tonnage basis). Con- 
struction activity in this field has been 
pushed hard during the last four years, 
to the point where polymerization ca- 
pacity is now some 20 per cent above 
demand, unquestionably a_ transient 
situation. Market studies at hand fore- 
see a demand for 800,000,000 Ib of 
polyvinyl chloride by 1960. 

Of the routes available for produc- 
tion of vinyl chloride monomer by 
ethylene dichloride dehydrochlorina- 
tion, the catalytic vapor-phase tech- 
nique alone is employed commercially. 
Alternate systems include thermal de- 
hydrohalogenation, which shows lower 
yields, and conversion by the chemical 
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interaction with caustic, which results 
in high raw materials costs. 

The dehydrohalogenation reaction 
is favored by rising temperature. This 
is true for ethylene dichloride as well 
as for the desired product, vinyl chlo- 
ride, which, in its turn, is converted to 
acetylene and thence to various degra- 
dation products. Ghosh and Guha*® 
have determined that vinyl chloride is 
more stable than EDC at temperatures 
above 406 C, and this is therefore the 


minimum useful temperature. Further- 


more the reaction rate below this level 
is too low for commercial exploitation. 

Thermal dehydrochlorination of 
EDC may be effected at 800-1000 C, 
but at these temperatures, and even 
dawn to 600 C, carbon-forming side re- 
actions are excessive. 

The commercial route to vinyl chlo- 
ride therefore makes use of catalysts 
that are effective in the temperature 
region 475-600 C. Within this range, 
the lower temperatures have the advan- 
tage of reducing the extent of yield- 
wasting and catalyst-fouling carboniza- 
tion reactions. 

Numerous catalysts have been 
claimed for this conversion in the 
patent literature. Yields up to 90 per 
cent have been reported? over pumice 
at 630 C. This catalyst is quickly de- 
activated, however, due to carbon 
deposition and various promoters (e.g. 


copper chloride, TiO,) have been in- 
corporated to reduce this failing by 
permitting lower-temperature opera- 
tion. 7 

An alternate effective catalyst base 
is activated charcoal. From evaluation 
of six catalysts in this group, Ghosh and 
Guha? reported best results with active 
charcoal containing 10 per cent SnO.,,. 
FeC1, on activated charcoal at 500 C. 
In a single-pass operation, maximum 
yield of 88 per cent was obtained. 

Much higher yields can be attained 
by holding per-pass conversion to lower 
values. At Shell’s pilot plant at Pernis,' 
ultimate vinyl chloride yield of 97-98 
per cent was obtained at a per-pass 
conversion of 70 per cent. The opera- 
tion, also catalytic, was carried out at 
480-500 C and at 8-15 psig. 

According to Vlugter, the following 
factors are of paramount importance 
for good yield: 

1. The feedstock (ethylene dichlo- 
ride) must be of high purity (99.9 
per cent). Particularly objection- 
able is the presence of iron salts 
and of more highly chlorinated 
hydrocarbons, which lead to for- 
mation of tarry substances and 
undesirable decomposition prod- 
ucts. 

Per-pass conversion should not 
exceed 70 per cent. Excess EDC 
is recycled. Because of corrosion 
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considerations, moisture must be 
rigorously excluded from the sys 
tem. 

At Shell’s Rotterdam plant, feed 
EDC is vaporized and charged to the 
top of the reactor tubes. The tubes are 
set in a furnace, and gas combustion 
serves to supply heat for the endother 
mic dehydrochlorination. The make 
gases are quenched from 480 to 70- 
80 C by injection of EDC and pass, 
at this temperature, through a tar sepa- 
rator chamber. 

The tar-free gases are subcooled to 
minus 10 C and are then fed to the 
midpoint of an absorber-stripped col- 
umn in which EDC serves as scrubbing 
medium. Purpose of this step is the re- 
moval of HCI and other permanent 
gases from the organic mixture. The 
column is operated at 7-8 psig, with 
an outlet temperature of minus 15 ( 
and bottoms run at 40-50 C. Only 
traces of organic material leave with 
the overhead HC1 stream. 

The bottoms liquor contains, in the 
is fractionated for recovery of recycle- 
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Close one alarm circuit at high setting 
and a separate circuit at low setting. Both 
circuits remain open between the high and 
low operating points of the two switches. 


As an electrical interlock to open one 
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circuit on a drop below the set operating 
point. 


To provide two-stage control by open- 
ing one circuit on a rise and a second cir- 
cuit on a further rise. 
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-30-60°F. to 370-530°F. 


WRITE FOR BULLETIN CA-PT 
THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO) Itt 








C-45 




















‘DuPont Motor Gasoline Survey Results — October, 1955 





PREMIUM 


OCTANE NUMBER Tel Content 
ce/gal. 


Motor Research 
Aberdeen 85.1 93.8 
Amarillo 86.9 96.0 
Atlanta 86.4 98.8 
Bakersfield 86.7 94.3 
Baltimore 87.0 97.3 
Boston 86.0 96.7 
Calgary 83.4 $0.9 
Casper 82.4 92.1 
Charlotte 86.1 96.4 
Chicago 86.0 94.8 
Cincinnati 85.7 95.3 
Cleveland 86,1 95.0 
Columbus 85.5 94.8 
Corpus Christi 87.8 96.9 
Dallas—Fort Worth 386.8 97.2 
Davenport $4.9 94.1 
Denver 83.1 91.7 
Des Moines 84.6 94.0 
Detroit 86.2 95.1 
Edmonton * 82.7 91.6 
El Paso 86.0 95.6 
Great Falls—Billings %3.0 94.0 
Houston 87.0 6.8 
Indianapolis 85.0 94.9 
Jacksonville 86.0 96.5 
Kansas City 84.5 $4.3 
Little Rock 86.9 97.5 
Los Angeles 84.2 95.6 
Louisville 86.3 96.4 - 
Memphis 86.7 97.0 
Milwaukee 86.2 95.2 
Minneapolis 84.6 94.4 
Montreal 34.3 94.3 
Nashville 86.0 97.0 
New Orleans 86.5 96.8 
New York 86.6 96.8 
Omaha 85.0 94.2 
Philadelphia 86.8 96.6 
Pittsburgh 86.1 96.4 
St. Louis 85.2 94.3 
Salt Lake City 83.7 92.5 
San Francisco 85.7 95.8 
Seattle 84.7 95.4 
Shreveport 87.0 97.1 
Spokane 84.1 95.3 
Toronto 85.2 94.7 
Tulsa 85.7 94,2 
Vancouver 83.7 94.2 
Wichita 85.8 93.9 
Winnipeg 83.8 93.8 


main, vinyl chloride and EDC, plus 
minor amounts of higher chlorinated 
hydrocarbons. It is fractionated in a 
“crude vinyl chloride” tower run at 
60 psig. The crude product, which 
leaves the column overhead, is sub- 
jected to a final purifying distillation. 

Part of the heavy product (mainly 
EDC) leaving the crude VC column is 
returned to the process directly for the 
absorption and quenching functions to 
which we have referred. The remainder 


WNL ENN NNN NN NNN NNN NNN RF NN NN NNN NINN iy be ie ie lb iv ie te ee ily 


REGULAR 
OCTANE NUMBER Tel Content 


Motor Research ee/gal. 
62 81.4 86.4 2.19 
77 81.2 86.7 2.03 
34 §2.8 88.2 2.65 
89 80.6 85.7 2.62 
60 83.4 91.0 2.34 
32 84.0 90.6 2.35 
25 78.2 84.2 2.23 
07 78.9 $5.3 1.73 
30 $2.6 SS.4 2.50 
45 $2.7 $8.5 2.31 
16 84.0 90.1 2.18 
28 82.8 $0.3 2.11 
s1 $3.2 59.8 1.71 
82 83.7 87.9 2.65 
73 81.8 87.6 2.51 
22 81.0 86.4 2.04 
15 79.9 85.2 1.94 
44 81.5 86.2 2.03 
30) 83.4 89.8 2.05 
00 78.6 84.9 1.16 
37 81.3 85.8 1.77 
02 78.8 $6.6 2.03 
92 82.9 88.1 2.49 
92 $2.3 88.7 1.75 
38 83.4 89.8 2.50 
69 81.7 86.3 2.56 
64 $2.5 $9.2 2.38 
46 79. $6.3 1.67 
60 $2.9 89.1 2.39 
9 $3.1 89.2 2.45 
37 $3.3 XS. 2.39 
35 $1.3 $6.2 2.06 
47 $2.3 $8.3 2.04 
72 $2.5 89.1 2.18 
75 $2.5 $8.6 2.62 
45 84.4 91.0 2.49 
54 81.5 86.2 2.08 
33 $3.2 90.9 2.19 
37 $4.1 90.9 2.49 
46 $1.1 $6.5 2.30 
80 78.2 82.4 1.57 
74 81.2 87.3 2.13 
31 80.9 86.6 1.60 
89 82.6 $8.4 2.68 
21 80.3 86.8 1.44 
56 $2.0 88.5 1.89 
39 81.5 86.2 2.07 
22 79.7 85.0 1.79 
77 31.4 86.2 1.66 
4s 81.1 86.2 2.43 


grade EDC, which may be subjected to 
dehydrochlorination. 


The Chlorohydrins 


The addition of hypochlorous acid 
to an olefinic bond is the basis for the 
synthesis of chlorohydrin, interme- 
diates for the important family of pe- 
trochemical epoxides (ethylene oxide, 
propylene oxides, styrene oxide, propy- 
lene epichlorohydrin) and glycols. 


Petrochemical plant control rooms appear to be identical with those found in a modern 
refinery. This board controls operations in Koppers’ Port Arthur petrochemical plant. 


<> pe > 


' 
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RCH = CH, + Cl, + H,O 
RCH-CH.Cl..... ee ee (3) 
OH 
The chlorohydrin route to ethylene 
oxide and glycol competes with the di- 
rect oxidation of ethylene (see Part IV 
of this series) and with the synthesis 


‘of ethylene glycol (only) from metha- 


nol, carbon monoxide, and hydrogen, 
which is practiced by one U. S. manu. 
facturer. For the production of the 
other epoxides and glycols named 
above, only the chlorohydrination 
route finds commercial application. 

The chlorohydrination of ethylene 
has been reported by Gomberg,* Mur- 
ray,” Sherwood® and, most recently, by 
Domask and Kobe.’ The primary reac- 
tion, leading from ethylene to ethylene 
chlorohydrin is carried out by intro- 
ducing chlorine into the bottom of a 
water-filled tower and injecting ethyl- 
ene into the system at a point some- 
what above the chlorine entry. Make 
ethylene chlorohydrin is continuously 
withdrawn at the top of the tower, to- 
gether with unconverted hydrocarbon. 

Operating temperature is usually in 
the range of 40-50 C. Low tempera- 
tures are to be avoided because they 
necessitate refrigeration, and also be- 
cause an insoluble ethylene dichloride 
phase is formed that, in its turn, pro- 
motes formation of more by-product 
ethylene dichloride. 

Below a value of 1.5, the feed ratio 
of ethylene to chlorine is found to be 
of outstanding influence on ethylene 
chlorhydrin yield. Above this ratio lit- 
tle is gained by further boosting the 
amount of excess ethylene used. By 
way of illustration, Domask and Kobe’ 
obtained 85 per cent ethylene chlor- 
hydrin yield with 21 per cent excess 
ethylene, whereas an increase to 50 per 
cent ethylene raised the useful yield to 
95 per cent of theory. Most of the loss 
is sacrificed to the formation of ethyl- 
ene dichloride, a by-product for which 
markets are not always available to 
the ethylene oxide producer. 

Also for the reason that ethylene 
dichloride formation must be sup- 
pressed, the concentration of chloro- 
hydrin in the liquor leaving the reactor 
must be held at low value. Gomberg' 
was able to obtain excellent yields of 
ethylene chlorohydrin only up to a con- 
centration of 5 per cent. As the product 
concentration increased above this 
point, however, there was a tendency 
for ethylene dichloride formation. This 
side reaction became quite serious at 
product concentration in excess of 8 
per cent. 

Mechanical variables are also found 
to influence useful yield significantly. 
The objective must be to avoid contact 
between ethylene and gaseous chlorine, 
and to provide adequate contact be- 
tween the hydrocarbon feed and liquid 
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phase in the reactor. The former aim is 
achieved by maintaining sufficient dis- 
tance between the two feed lines to the 
reactor, thus making it possible for 
chlorine to be completely reacted with 
water before any ethylene is introduced 
into the reaction medium. In some 
plants, this conclusion is carried to the 
extreme of providing a separate mixing 
column for chlorine and water fol- 
lowed by an ethylene reaction tower. 
An alternate approach is the use of so- 
dium hypochlorite solution as reaction 
medium. Introduction of chlorine into 
this system leads to the preferential 
formation of hypochlorous acid, while 
by-product hydrogen chloride is imme- 
diately neutralized by the alkali that is 
present. 

To achieve intimate contact between 
ethylene and the liquid reaction phase, 
suitable packing is provided. Thus, at 
one industrial installation, the reaction 
is carried out in steel towers that are 
internally lined with a layer of rubber 
and a thickness of acid brick. Towers 
consist of four sections of which the 
upper three are packed with Raschig 
rings while the bottom section is kept 


_free of obstruction. Chlorine is fed into 


the bottom of the tower and ethylene 
is introduced at a higher level. As may 
be expected, the yield declines some- 
what as the feed gas rate is raised, at 
any given set of conditions. Actual feed 
rates must be set by economic factors. 

Water is introduced continuously 
into the bottom of the chlorohydrina- 
tion reactor. Lean gas is withdrawn 
from the top of the tower after passage 
through a water spray and is cleaned in 
a caustic scrubbing tower, after which 
a portion of it is recycled. The product 
of reaction is removed at the top of the 
tower as a 4.5-5 per cent solution of 
ethylene chlorohydrin in water. 

Purity of feed ethylene is not par- 
ticularly critical from a chemical point 
of view. Mixed with a recycle gas, 
ethylene generally enters the chlorohy- 
drination tower at 70-75 per cent con- 
centration; however, concentrations as 
low as 40 per cent have been used suc- 
cessfully. The presence of higher ole- 
fins is objectionable because they will 
form the corresponding chlorohydrin, 
thus raising chlorine usage and intro- 
ducing a considerable purification 
problem. Similarly, acetylene concen- 
tration must be below 0.5 per cent of 
the feed gas. Hydrogen introduces an 
explosion hazard and should be pres- 
ent in only small percentages. 

Chlorine consumption is approxi- 
mately 17 Ib per 100 cu ft of 97 per 
cent ethylene. Water rate is 45 gal per 
106 cu ft ethylene. Ethylene chlorohy- 
drin yield may be as high as 85-89 per 
cent of the ethylene utilized (on an 
industrial scale). Ethylene dichloride 
accounts for some 5 to 8 per cent of 


converted ethylene. Because of some 
ethylene losses the overall ethylene 
chlorohydrin yield does not normally 
exceed 75 to 80 per cent of theory. 

Thus, in this process, by-product 
ethylene dichloride is formed in signifi- 
cant quantities (16 lb per 100 lb ethyl- 
ene oxide). Its useful disposal is a fac- 
tor of major significance in the eco- 
nomics of the chlorohydrination proc- 
ess. 

In many aspects, the commercial 
synthesis of propylene chlorohydrin 
parallels the methods selected for the 
manufacture of ethylene chlorohydrin. 

If anything, the separation of chlo- 
rine and olefin feed points is more criti- 
cal in the production of propylene 
chlorohydrin than in the synthesis of 
its ethylene homologue. A recent study 
by Ferrero et al.* compares perform- 
ance of a single chamber reactor of 
the type described above for ethylene 
chlorohydrin production, with that of 
a recirculating-type double chamber 
converter. At comparable operating 
conditions, the latter gave a useful 
yield of 87.5 per cent propylene chloro- 
hydrin. This was associated with the 
formation of 11.0 per cent propylene 
dichloride and 1.5 per cent dichloro- 
isopropyl ether. By contrast, the single- 
chamber unit gave a product yield of 
only 69.2 per cent. In the latter in- 
stance, 21.6 per cent of the converted 
propylene appeared as propylene di- 
chloride, and fully 9.2 per cent was 
converted to dichloro-isopropyl ether. 

Thus, this study showed a clear ad- 
vantage for the double-chamber type 
converter in the chlorohydrination of 
propylene. A unit of this type consists 
of a primary chamber in which chlo- 
rine is dissolved in a recycle stream 
of dilute aqueous propylene chlorohy- 
drin, together with make-up water. 
The chlorine-charged system is intro- 
duced into a secondary chamber where 
it is met by a stream of propylene, and 
the conversion is effected. 

As in the chlorohydrination of 
ethylene, the occurrence of side reac- 
tions makes it desirable to operate at 

emperatures below 50-60 C. At these 
conditions, ethylene dichloride can be 
taken largely overhead with the effluent 
gas stream. Thus the build-up of a sec- 
ond phase in the reactor is prevented. In 
the case of propylene conversion, the 
heavier dichloride precludes such an 
operating advantage with a pure propy- 
lene feed stream. The same objective 
of stripping the dichloride during the 
reaction at 50-60 C can be achieved 
by using a hydrocarbon feed stream 
that does not contain more than 45 per 
cent propylene. The balance may be 
inert material such as methane, ethane, 
propane, or nitrogen. 

Ferrero finds that the aqueous phase 
must not contain more than .5 grams 
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per liter chlorine at its point of contact 
with the propylene stream. It is for 
this reason that build-up of product 
concentration to economic value is not 
possible in straight passage, and a re- 
circulating system is employed, as has 
been described above. 

The concentration of propylene 
chlorohydrin leaving the reactor is in- 
fluential on the useful yield. If any- 
thing, this effect is more pronounced 
than in the case of ethylene conver- 
sion. Thus, operation at 45 C, and with 
a chlorine concentration of 0.15 grams 
per liter at the point of propylene con- 
tact, yielded 96 per cent useful prod- 
uct if the entire propylene chlorohy- 
drin concentration was held below 5 
grams per liter. At a chlorohydrin con- 
centration of 50 grams per liter, yield 
had dropped to 89.5 per cent, and at 
70 grams per liter (7 per cent) useful 
conversion was found to be slightly less 
than 87 per cent of theory. 

Styrene chlorohydrin, intermediate 
for the production of the new commer- 
cial chemical styrene oxide, is also pro- 
duced by contacting the hydrocarbon 
with an aqueous solution of chlorine. 
Here, again, contact with elemental 
chlorine is to be avoided since it leads 
to the formation of styrene dichloride 

Glycerol dichlorohydrin occupies a 
position of special importance as inter- 
mediate in the production of epichloro 
hydrin and glycerol, both of which wil! 
be considered in Part IV of this series. 
The dichlorohydrin is derived by 
chlorohydrination of ally! chloride (see 
below). The conversion is advantage- 
ously carried out at conditions that will 
minimize the presence of water-insol- 
uole material and the contact of ally! 
chloride with gaseous chlorine. Wil- 
liams’ reports dichlorohydrin yield of 
91.4 per cent (based on ally! chloride) 
tor carefully controlled chlorohydri- 
nation carried out at 28 C. 


Polychlorinated Ethanes 
1,1,2-trichloroethane. This com- 
pound finds its primary use in the man- 
ufacture of the monomer vinylidene di- 
chloride, which will be considered later. 
The classical route for the synthesis 
oi 1,1,2-trichloroethane is the chlorina- 
tion of vinyl chloride, which is prac- 
ticed commercially. According to 
Howell! the reaction is carried out by 
the introduction of gaseous viny! chlo- 
ride and chlorine (in 1-5 per cent ex- 
cess) into a reactor containing approxi- 
mately 0.5 per cent ferric chloride 
suspended in 1,1,2-trichloroethane. 
Operating temperature is 30-42 C. For 
optimum yield, good agitation and ade- 
quate means for removing the exother- 
mic heat of reaction are essential. A 
continuous overflow is taken and is 
freed of entrained catalyst on its way 
to caustic dehydrohalogenation for the 
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uluumate production of vinylidene chlo- 
ride. Very high yield (95-96 per cent) 
of 1,1,2-trichloroethane is claimed for 
this method. 

Vapor-phase chlorination at ap- 
proximately 150 C has been covered by 
the patent literature, but there is no 
indication that this method has been 
employed on a commercial scale. In 
the operation of this system, large 
excess of vinyl chloride must be em- 
ployed in order to maintain chlorine 
concentration below the explosion or 
ignition points. 

An alternate route to 1,1,2-trichloro- 
ethane, which has reached commercial 
stature in recent years, is the chlorina- 
tion of ethylene dichloride. 


CH,Cl — CH,Cl + Cl, > 
CICH, —CHCl,+ HCl. . . (4) 


Tetrachloroethanes are formed in the 
reaction as by-products. 

The conversion may be carried out 
photochemically. In one version of this 
process,'! ethylene dichloride is reacted 
with less than the stoichiometric quan- 
tity of chlorine at 50 C in the presence 
of ultra-violet light. A yield of 94 per 
cent trichloroethane is claimed. A simi- 
lar procedure was followed by Galitz- 
enstein and Woolf‘? who passed chlo- 
rine into ethylene dichloride at 40 C 
in the presence of sunlight until 67 per 
cent of the theoretical quantity of chlo- 
rine had been absorbed. The EDC- 
free reaction product contained 90 per 
cent trichioroethane and 10 per cent 
s-tetrachloroethane. 

In another series of photochemical 
chlorination tests, carried out at 60 C, 
high reaction velocity was noted. After 
86 per cent of the EDC had been con- 
verted, the product was found to con- 
tain: 


i, 1, S-trichlorocthane...........205- 73.2% 











/0 
1, 1, 2, 2-tetracnlorvethane.............. 15.9% 
1, 1, 1, 2-tetracnlorvethane.............. 9.6% 
I, ciwvnccvecccecenccrve gl .3% 





Use of various catalysts (antimony 
trichloride, iron, etc.) is covered by 
the patent literature, but claimed good 
performance could not be checked. 
Aluminum chloride catalysis of the re- 
action results in low yield of tetra- 
chloroethanes and trichloroethane. 

Alternate to photochemical chlori- 
nation is the synthesis of trichloro- 
ethane from ethylene dichloride, using 
sulfuryl chloride as chlorinating agent. 
This reaction is catalyzed by benzoyl 
peroxide, and may be carried out in 
the dark and at a final temperature 
near 10 C. It avoids the hazard of ex- 
plosion that besets direct chlorination. 
Sulfuryl chloride is regenerated by 
mixing chlorine with the reaction gas 
and recovering on activated charcoal 
at minus 12 C. 

At an EDC:sulfuryl chloride ratio 
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of 2:1, 87 per cent of the chiorinating 
agent was reacted. The organic product 
contained 93 per cent 1,1,2-trichloro- 
ethane and 7 per cent tetrachloro- 
ethane. Sulfuryl chloride recovery was 
97 per cent. 

Tetrachloroethylene. The important 
industrial solvent tetrachloroethylene 
(“perchloroethylene” — 1953 output: 
153,000,000 Ib) is produced commer- 
cially: 

(a) by termal decomposition of 
tetrachloride: 
2 CCl, — CCle = CCl, 
me « «© so es BI 


(b) by dehydrochlorination of 
pentachloroethane: 
CCl, — CHCl, — 
CC1, = CCl, + HCl... (6) 


(c) by chlorinolysis of hydro- 
carbons, such as propane 
or propylene: 
CH, — CH = CH, + 7Clz > 
CClz = CCl, + CCl, + 6 HCl (7) 
Only method (c). is of immediate 


interest within the scope of the present 
discussion. The predominant synthesis 


’ of perchloroethylene via pentachloro- 


ethane (method (b)) belongs properly 
into the field of acetylene derivatives, 
although synthesis of pentachloro- 
ethane from ethylene dichloride is also 
possible. 

A two-step process for the conver- 
sion of propane to tetrachloroethylene 
and by-products has been described by 
McBee and Devaney.*’ In this method, 
propane is polychlorinated by photo- 
chemical technique and the resulting 
polychloropropanes are chlorinolized 
at 460-480 C to yield predominantly 
C2Cl,,C,Cl,, and CCl,. 

Typical of the novel chlorinolysis 
operation is a series of experiments in 
which the charge chloropropanes had a 
specific gravity of 1.706 (correspond- 
ing to an average of approximately 6.1 
chlorine atoms per mole). Using a 
chlorine: chloride ratio of 2.3 at 
480 C, a product was obtained that 
assayed 45.5 wt per cent CCl,, 40.5 
per cent C,Cl,, 0.2 per cent C,Cl,, 
and 10.8 per cent others (mostly 
C.Cl,). 

The single-step chlorination-chlori- 
nolysis of propane was also shown 
feasible. McBee carried out this reac- 
tion in a series of reactor tubes, in 
which the temperature increased suc- 
cessively from 400 to 500 C. Chlorine 
was injected through a jet into propane 
in the first (400 C) tube. Total con- 
tact time was 71 minutes, mole ratio 
C1,:C,H, was 12.3. The product con- 
tained 44 per cent CCl,, 46 per cent 
C,Cl,, 7 per cent C,Cl,, and 3 per cent 


6 6° 
Trichloroethylene, another outstand- 


ingly important solvent, used above ali 
for degreasing of metals, dry cleaning, 
etc., is produced almost wholly from 
acetylene via tetrachloroethane. As a 
chemical intermediate, it figures prom- 
inently in the synthesis of perchloro- 
ethylene. 

Alternate to the acetylene-based 
production of trichloroethylene is its 
synthesis by dehydrohalogenation of 
1,1,1,2-tetrachloroethane, a chlorina- 
tion product of ethylene dichloride. 
This route involves (at theory) the con- 
sumption of three moles chlorine per 
mole trichloroethylene, 50 per cent 
more than is called for in derivation 
from acetylene. 


Ethylene Dibromide 

Ethylene dibromide finds important 
use as scavanger in antiknock com- 
pound. Secondary uses include agricul- 
tural and minor solvent applications. 

Ethylene dibromide is produced by 
the direct addition of bromine to ethyl- 
ene, a reaction that proceeds readily. 
A process described by Dressel and 
Short,?* effects the reaction in the 
vapor phase at 100-120 C. According 
to this patent, the converter is a 2-sec- 
tioned vertical tower, the lower half of 
which is packed. Ethylene is introduced 
at the bottom and bromine is fed at 
mid-point. Enough water is iniected 
into the tower to hold the reaction 
zone at 100-120 C. This permits execu- 
tion of the conversion in the vapor 
phase while EDB is condensed and 
passes to the tower’s lower half. Here, 
it is scrubbed free of bromine by enter- 
ing ethylene. Crude product ethylene 
dibromide is withdrawn at the tower's 
base. 

Off-gases, leaving overhead, contain 
some excess bromine. These gases are 
water-washed and partly condensed in 
a scrubbing tower. After phase separa- 
tion of the resulting liquid mixture, 
the lower layer (bromine-containing 
ethylene dibromide) is returned to the 
reactor’s mid-section. The light phase 
(bromine water) is freed of contained 
bromine in a steam-stripping opera- 
tion. Evolved bromine is recovered and 
re-used in the reactor. 


Allyl Chloride 

Since its first commercial production 
in 1945 at Shell Chemical Company's 
Deer Park, Texas, plant, allyl chloride 
has become the key intermediate for 
three major chemical operations. Vol- 
ume-wise, the most important outlet is 
the production of synthetic glycerine. 
Estimated 1953 production was 60,- 
000,000 Ib. Total glycerine output in 
the United States during that year was 
218,000,000 Ib. The second-most im- 
portant consumer of allyl chloride is 
epichlorohydrin. In third place, we find 
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the wedge to gall, scuff, chip or wear the seating surfaces. Four accurately- 
machined grooves in the valve body guide the wedge to and from the seats and 
prevent wedge rotation. No matter how great the flow and pressure load or 
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The provision for precise full guiding adheres to the principle that valve seats 
and wedges should wear from long service, not from battering against each 
other. It is one of many quality features that keep Type 950 Hancock Steel 
Gate Valves in the line longer. Your Industrial Supply Distributor will gladly 
demonstrate. Phone him today. 
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derivative allyl alcohol, a raw material 
in the synthesis of diallyl phthalate 
resins. 

Rapid expansion into these fields has 
made allyl chloride the third-largest 
petrochemical consumer of propylene, 
following after acetone (including its 
intermediates isopropyl alcohol and 
cumene) and dodecene. 

Direct chlorination of propylene 
serves aS commercial route to allyl 
chloride: 

CH, — CH = CH, + Cl,— 
CICH, — CH = CH, + HC1 .. (8) 

Key to this synthesis is the use of 
sufficiently high temperatures to favor 
substitution over addition chlorination 
(the latter reaction would lead to 
propylene dichloride). Aside from re- 
action temperature, the chief process 
variables are chlorine: Propylene ratio 
(which is critical), residence time, and 
pressure. 

In the commercial plant, reaction 
temperature is held between 500 and 
530 C. This is the optimum range. At 
lower temperatures, addition chlorina- 
tion makes inroads into allyl chloride 
yield, whereas higher temperatures 
lead to benzene and carbon formation. 
Uniformity of reaction temperature is 
aimed at in the converter, which con- 
sists essentially of empty steel tubes 
set into a shell. A highly efficient mix- 
ing jet is provided at the entrance to 
minimize occurrence of high chlorine: 
hydrocarbon rations near the mix 
points. 

The desired temperature control is 
achieved by introducing cold chlorine 
and propylene at 400 C. Reaction oc- 
curs immediately upon mixing and 
raises the system temperature to 500- 
530 C at the preferred reactants ratio 
(approx. 1:5). Chlorine conversion in- 
side the reactor is over 99 per cent. 
The remaining small quantity of chlo- 
rine will add to the double bond of 
propylene at the lower temperatures 
that obtain in the recovery section, 
so that its consumption is in effect 
quantitative. 

Useful yield increase with rising 
propylene: chlorine feed ratio. A high 
concentration of chlorine favors the 
yield-consuming chlorination of the 
desired product. Thus, Williams re- 
ports that increase in propylene: chlo- 
rine ratio from 3 to 5 raised allyl chlo- 
ride yield from 66 to 80 per cent in a 
linear relationship. High ratios are, of 
course, accompanied by reduced 
throughput and by increased load on 
the recovery system, as larger amount 
of excess propylene must be handled 
and recycled. Economic considerations 
set the upper limit to reactants ratio 
at about 5.0-5.5. 

Neither residence time nor pressure 
are very critical in allyl chloride syn- 
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thesis. Enough time is allowed for sub- 
stantially complete chlorine conversion 
in the reactor. This objective is ac- 
complished within about 1.5 seconds 
(at 500-510 C.). 

The Deer Park allyl chloride plant 
is operated at 15 psig'', sufficient to 
cover flow requirements of the recov- 
ery system. The chlorination reaction 
itseif is scarcely affected by pressure 
but extent of carbonization increases 
(very gradually) as reactor pressure 
is boosted. 

The converter make is cooled to 
59 C, and fed to a pre-fractionator 
column for the separation of HCI and 
propylene from higher-boilers. Its 
iower top is operated at minus 40 C. 
At the original Deer Park installation, 
the overhead is waterscrubbed for re- 
covery of 32 per cent hydrochloric 
acid. Propylene is recycled after a 
caustic wash and drying. Allyl chloride 
is recovered from the pre-fractionator 
tower's bottoms liquor by fractional 
distillation in two columns, operated 
in series. In the first of these lighter 
components are separated. The bot- 
toms are fed to the final fractionator 
for overhead recovery of commercial- 
grade allyl chloride. 


Vinylidene Chloride 

Vinylidene Chloride is a monomer 
of outstanding importance in the pro- 
duction of “Saran”-type plastics and 
fibers. It is produced by the dehydro- 
halogenation of 1,1,2-trichloroethane: 

CHCl: — CH, — Cl— 
CHCl = CHCI + HCl. (9) 

The reaction is carried out in alka- 
line medium. Considerable work has 
been done to achieve a commercially 
feasible process for vapor-phase dehy- 
drohalogenation, which would yield 
by-product HCl. It is, however, found 
that the vapor-phase dehydrohalogena- 
tion of 1,1,2-trichloroethane (e.g. over 
alumina catalyst at 350 C) leads to 
mixtures of sym-dichlorethylene and 
as-dichloroethylene (vinylidene chlo- 
ride), with the former predominating. 

Caustic dehydrohalogenation of 1, 
1, 2-trichloroethane may be effected 
commercially in good yield in the pres- 
ence of milk of lime or of caustic soda. 
Thus, a yield slightly exceeding 90 per 
cent of theory has been reported'*® for 
the reaction of 1, 1, 2-trichloroethane 
with a slight (2-10 per cent) excess of 
milk of lime in 10-20 per cent concen- 
tration. The operating temperature is 
60-85 C. 

Thorough agitation is required to 
bring about the necessary contact be- 
tween the organic and aqueous phases. 
The vinylidene chloride evolved passes 
through an overhead dephlegmator, 
which serves to condense volatilized 
trichloroethane and allows it to be re- 


tu 


rned to the recation system. Make- 


up trichloroethane is fed to the reactor 


at 


a rate equaling the rate of vinyli- 


dene chloride evolution. 


1,4-Dichlorobutene-2 


Dichlorobutene is important as in- 


termediate in one synthesis for adiponi- 
trile, a raw material for nylon manu- 
facture. It is produced by the partial 
chlorination of butadiene: 


CHz = CH —CH = CH, + C1,> 


CICH, — CH = CH —CH,CI (10) 


A practicable method, which will 


provide yields of 75-78 per cent of 
theory, is vapor-phase chlorination at 
temperatures where water cooling is 
still effective. The reaction is carried 
out non-catalytically, and there is evi- 
dence that it occurs entirely in the 
vapor-phase. 


by 


Performance is significantly affected 


‘ the chlorine; butadiene ratio. In 


the temperature range 65-75 C, Tay- 
lor'® obtained an optimum yield of 
78.9 per cent (based on butadiene) at 


a 


feed mole ratio of 1.12. 
A marked decrease in dichlorobu- 


tene formation occurs as the tempera- 


tu 


re is raised. A reaction system that 


showed 70 per cent yield of the de- 
sired products at 70-75 C gave only 


15.6 per cent efficiency at 


135 to 


140 C. 


Principal by-products of the reaction 


are 3,4-dichlorobutene-1, which may 
also be converted to adiponitrile, and 
other isomers in lesser amounts. Sub- 
stitution reactions lead to the forma- 
tion of trichlorobutenes in significant 
quantity. 


Due to their much higher boiling 


points, the chlorinated products are 
readily separated from the reactants. 
Fractional distillation yields the iso- 
meric dichlorobutenes in a state of suf- 
ficient purity for commercial conver- 
sion to dicyanobutene and thence to 
adiponitrile. This synthesis will be dis- 
cussed in Part VI of the present series. 
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Another fluid coker. A 4000-bbl-per- 
day fluid coker is to be built by Bankline 
Oil Company, Bakersfield, California, con- 
tract for engineering and construction 
having been let to the Fluor Corporation, 
Ltd., Los Angeles, California. It will op- 
erate on topped crude and cracked fuel 
oil. Unit is licensed by Esso Research and 
Engineering Company. Construction will 
begin early in 1956, to be completed later 
in the year. 


x *k * 


Asphalt refinery for Venezuela. A 
$4,000,000 asphalt refinery is to be built 
in Maracaibo, Venezuela, by Richmond 
Exploration Company, a Standard Oil 
Company of California subsidiary. Unit 
will process 10,000 bbl per day. Construc- 
tion will begin immediately , with unit 
scheduled to go “on stream” by August, 
1956. 


xk * 


New Socony research building. Socony 
Mobil Oil Company’s research and de- 
velopment laboratories will have a $600,- 
000 chemical, radiochemical and physical 
divisions “home” building at Paulsboro, 
New Jersey. New unit will be a maior 
addition to the laboratories, with 45,000 
gross sq ft floor space, dimensions being 
73 by 183 feet. 


KX &.® 


C&C builds ethanolamine unit. Inte- 
grated with its ethylene oxide, butadiene 
and glycol units, Carbide & Carbon 
Chemicals is working on the building of 
a new unit at Seadrift, Texas, that will 
more than double the company’s ethanol- 
amine capacity. This chemical is an ab- 
sorbent for various products, such as hy- 
drogen sulfide and carbon dioxide, and 
is employed to concentrate CO? in the 
manufacture of dry ice. New ‘unit is 
planned to be operating by fall, 1956. 


x wk *® 


Ultraformer at Whiting. A new Ultra- 
former catalytic reformer will be built 
soon by Standard of Indiana at its Whit- 
ing, Indiana, refinery, a project advanced 
from 1957 to next year. The other re- 
former at Whiting was the fluid catalytic 
hydroformer, damaged seriously in a re- 
cent fire. Unit is of 14,000-bbl-per-day 
capacity and duplicates the Sugar Creek, 
Missouri, unit. It will be built by Ralph 
= Parsons Company, Los Angeles, Cali- 
ornia. 


x & * 


Polyethylene plant for Houston. Con- 
struction of a 110,000,000-Ilb polyethylene 
plant will get under way right away for 
Phillips Chemical Company at Pasadena, 
Texas, on the Houston Ship Channel, near 
the other units owned by the chemical 
and the petroleum company. 


x k *& 


Reilly sells chemical plant. Sale of a 
plant for producing cresylic acids (from 
Petroleum), phenolic resins and molding 
powders, located at Newark, New Jer- 
sey, to Pitt-Consol Chemical Company, 
as been announced by Reilly Tar & 
Chemical Corporation. The purchaser is 
a subsidiary of Pittsburgh Consolidation 
Coal Company and will continue to pro- 
duce these products at the plant. 
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REFINERY PLANTS SCHEDULED FOR COMPLETION 


More lubes for Phillips. Expansion of 
its Kansas City, Kansas, lubricating oil 
plant capacity by 20 per cent is reported 
under way by Phillips Petroleum Com- 
pany. This plant, built in 1949, was ex- 
panded by one-third earlier, and this is 
the second increase in capacity. 


x x *® 


Great Northern Oil “on stream.” Con- 
struction completed, crude oil is flowing 
to the Great Northern refinery at Pine 
Bend, Minnesota’s only refining plant. 
Plant is for 25,000 daily barrels of crude, 
and its first unit is operating. By the mid- 
dle of October, the entire plant should 
have been on stream. 


“« & * 


Huge DuPont unit planned. A multi- 
million dollar unit to make ethyl chloride, 
trichlorethylene and _ perchlorethylene, 
along with sodium and chlorine, is planned 
for the new Antioch, California, plant of 
du Pont’s electrochemicals department. 
Sodium and ethyl chloride are essential 
in tetraethyl lead (TEL) gasoline anti- 
knock agent made at that plant. Plant is 
located on the San Joaquin River and will 
eventually employ 500 people. The new 
unit will be completed early in 1957. 


K & * 


New ethylene unit for Gulf? Gulf Oil 
Corporation, through its chemical depart- 
ment headed by general manager L. O. 
Crockett, is studying the advisability of a 
third ethylene unit for its Port Arthur, 
Texas, plant, reports S. A. Swensrud, 
board chairman. Gulf, now the largest 
ethylene producer, started recently a 220.- 
000,000-Ib-per-year second unit to aug- 
ment production from a somewhat smaller 
unit that has been operating for some 
three years at Port Arthur. 


xk k *& 


Sovaformer unit for Buffalo. A new 
catalytic reforming unit to employ the 
Sovaforming process (developed by So- 
cony Mobil Oil Company) is to be built, 
by Arthur G. McKee Company, at Socony 
Mobil’s Buffalo, New York, refinery. Unit 
will have 9000-bbl-per-day capacity, with 
completion by May 1, 1956. Socony is 
now operating similar units at Augusta, 
Kansas, and Ferndale, Washington, while 
three others are being built at company 
plants. 

x *k * 


Tide Water building three units. Three 
of the world’s largest refining units are 
under construction at the new plant of 
Tide Water Associated Oil Company 15 
miles south of Wilmington, Delaware. 
These units are: Crude unit, 130,000 B/D; 
fluid coking unit, 42,000 B/D, and Ortho- 
flow Cat Cracker, 102,000 B/D. Con- 
struction began several months ago. C. F. 
Braun Company is the main contractor. 


* & FR 


Ammonia plant for Savannah. A $14,- 
000,000 ammonia plant for Savannah. 
Georgia, of 250 tons daily capacity, will 
be built by Southern Nitrogen Company. 
Natural gas raw material will be supplied 
on an interruptible basis by Southern 


Natural Gas Company, Birmingham, Ala- | 
bama, in about 3% billion cu ft annually. | 
Plant will employ some 200 people and | 


have a $1,000,000 annual payroll. 
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Styrene monomer unit for Cosden. Ap 
propriation of $3,000,000 to build a 20, 
000,000-Ib-per-year styrene monome! 
unit at its Big Spring, Texas, refinery was 
effected by stockholders at the company’s 
annual meeting. Ethyl benzene is the raw 
material. Unit will be completed by De 
cember, 1956, says R. L. Tollett. 


x * *® 


World’s largest fluid coker. Construc 
tion has begun on what will be the world’s 
largest fluid coking plant located at Tide 
Water Associated Oil Company’s Avon 
refinery in the San Francisco Bay area in 
California. With a daily capacity of 42,- 
000 bbl of feed stock, the coker will be 
11 times as large as the only other such 
plant in operation. Bechtel Corporation 
of San Francisco has been awarded the 
construction contract. Other projects 
scheduled in the refinery’s current expan 
sion are the construction of a 24,000-bb! 
per-day hydrodesulfurization unit, a new 
gas plant, enlargement of the fluid cataly 
tic cracking unit and erection of additional 
service buildings. 


x * * 


More butadiene for Houston. Expan- 
sion plans for its 90,000 annual tons of 
butadiene facilities, to raise this figure by 
50 per cent, have been announced by 
Petro-Tex Chemical Corporation of Hous- 
ton, Texas. Contract for this expansion 
has been let to Bechtel Corporation, San 
Francisco, California, contractors and 
builders, and the new capacity is expected 
to be operating by the end of 1956. Bu 
tane will be used as raw material. 
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> Fred Hoderhorst has been appointed 
research specialist by research and de- 
velopment division at Humble Oil and 
Refining Company’s Baytown, Texas, re- 
finery. He has been with Humble since re- 
ceiving the B.S. degree in mechanical en- 
gineering at Kansas State College in 1930. 


> George F. Klein, Jr. is new chief engi- 
neer of Catalytic Construction Company. 
Prior to his promotion to the post of chief 
engineer, Klein was manager of the pro- 
cess engineering department of Catalytic. 

In his new position Klein will be in 
charge of all engineering projects of the 
—* under W. E. Kelley, vice presi- 

ent. 


> M. J. O’Neal of Shell Oil Company’s 
Houston, Texas, refinery research labora- 
tory has been named to receive the Preci- 
sion Scientific Company award in petro- 
leum chemistry for 1956. The award, con- 
sisting of $1000 and a certificate, was es- 
tablished in 1948. It is based on outstand- 
ing research in the chemistry of petro- 
leum or in fundamental research. The 
1956 award was given to O’Neal on the 
basis of his development of high-tempera- 
ture mass spectrometry and its applica- 
tion to the knowledge of the composition 
of petroleum. 


> Dr. John E. Wood, II, has been named 
assistant general manager of the chemi- 
cal products department of Esso Standard 
Oil Company. He succeeds Clayton M. 
Beamer, who has been appointed general 
manager of chemical products for Impe- 
rial Oil Limited. Canadian affiliate of 
Standard Oil Company (New Jersey). Dr. 
Wood, who formerly headed the chemical 
products division at the Baton Rouge 
refinery, joined Esso Research and Engi- 
neering Company in 1939. 

Beamer, who has been associated with 
the company’s chemical products opera- 
tion since he joined the company in 1929, 
was formerly sales manager of the alco- 
hol and chemical division of Enjay Com- 
pany, Inc. 


> John F. Wright has been named assist- 
ant coordinator of chemical products for 
Standard Oil Company (New Jersey), 
which recently placed the world-wide pet- 
rochemical operations of its affiliated 
companies under central administration. 

In his new position, Wright will assist 
Robert M. Jackson, who earlier this 
month was appointed as Jersev Standard’s 
first chemical products coordinator. 

Wright joined the Jersey Standard or- 
ganization as a student engineer in 1936 
shortly after his graduation from the Uni- 
versity of Wisconsin with a degree in 
chemical engineering. 


> A. H. Tomlinson, a director of Stand- 
ard-Vacuum Oil Company since the firm’s 
formation in 1933, has retired. For more 
than 20 years of his 34-year oil industry 
career he was responsible for Stanvac’s 
refining operations all of which are in 
the Eastern Hemisphere. Tomlinson 
entered the petroleum industry in 1921 
when he joined what is now Esso Re- 
search and Engineering Company. 
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> S. A. Williams, Jr. has been promoted 
to senior research chemist at the field re- 
search laboratories of Magnolia. He was 
employed by the laboratories in 1953. 

W. F. Baldwin has been promoted to 
senior research electrical engineer. He 
joined the Magnolia field research lab- 
oratories staff in 1946. 


> Walter A. Bilz is new junior chemist 
and Salvatore J. Graziano, chemist, in the 
production development department of 
Foster D. Snell, Inc. Bilz was formerly 
with Lorr Laboratories and studied at 
Seton Hall. 

Graziano received his B.S. degree in 
chemistry from St. Francis College. 

Richard J. Davidson is chemist in the 
product evaluation department. He was 
recently discharged from the U. S. Army. 

Mrs. Adrienne Newhouse is a chemist 
in the food department. Mrs. Newhouse 
was formerly with the Jewish Chronic 
Diseases Hospital. 


> James S. Van Pelt of Evanston, Illinois 
recently was elected president of Berry 
Asphalt Company. Van Pelt had been in 
sales work with the company since 1936. 


> Paul A. Demkovich has been appointed 
group leader in Standard Oil Company’s 
Whiting research laboratories. He will be 
in charge of the analytical development 
group in the analytical and inspection 
division. 


> Carl W. Rehfuss has been appointed 
general manager of Standard Oil Com- 
pany of California’s Richmond refinery. 
He succeeds R. K. Rowell, who has been 
general manager since 1945. Rehfuss, 
previously assistant general manager of 
od eee has been with Standard since 
1924, 

Moving up to Rehfuss’ former assign- 
ment will be M. F. Miller, who has been 
the refinery’s manager of operations. 
Miller, a graduate of the University of 
California, has been with the company 
since 1926. 

Also at Richmond will be T. M. 
Sheehy, who succeeds Miller. Sheehy, a 
graduate of the University of Washing- 
ton, joined Standard in 1937. 


> H. M. Davidson, for 10 years Stanvac’s 
refining coordinator, has retired from 
Standard-Vacuum Oil Company. For the 
past vear he had devoted his time to the 
development of petrochemicals. David- 
son entered the oil industry in 1921 as an 
oilfield roughneck in Arkansas and 
Louisiana, winding up in Baton Rouge as 
an assistant refinery superintendent. 


> W. L. Bulkley has been named to head 
the equipment development section, 
equipment division, of Standard Oil Com- 
pany (Indiana). Other department heads 
are: S. F. Kapff, instrument development 
section, physics division; F. C. Roop, ap- 
plied mechanics section, mechanics divi- 
sion; and in materials division, Julius 
Bland, service metallurgy section, Andrew 
Dravnieks, corrosion section, and J. F. 
Wygant, nonmetals section. 


>» Joseph R. Layton has been named map- 
ager of Sun Oil Company’s refinery ac. 
counting department. Layton was grad. 
uated from the Wharton School of the 
University of Pennsylvania in 1947, He 
joined Sun Oil immediately thereafter, 


>» Robert W. Schiessler, associate profes. 
sor of chemistry at Pennsylvania State 
University, has joined Socony Mobil Ojj 
Company, Inc., as technical director jn 
charge of the research division at the lab. 
oratories. Dr. Schiessler succeeds Dr, 
Frederick L. Matthews, who will become 
assistant to the technical director. 

Ralph E. Albright has been appointed 
technical director of the products division, 
succeeding ‘George H. S. Snyder. Snyder 
has been named assistant to Theodore W, 
Nelson, director of the research and de- 
velopment laboratories. 

Edward A. Martin has been appointed 
assistant to the technical director of the 
products division and will be responsible 
for all laboratory contacts with domestic 
and foreign engine builders. 

Donald P. Heath will succeed Albright 
as supervisor in charge of the fuels sec- 
tion, and John F. Socolovsky will succeed 
Martin as supervisor of the automotive 
section. Leo W. Manley will succeed 
Socolovsky as supervisor of the lubricants 
section. Swanton D. Dalton, manager of 
the department’s refinery engineering di- 
vision has been appointed to the newly- 
created position of assistant general man- 
ager of manufacturing in charge of tech- 
nical coordination. 

Edward L. Sinclair, general manager of 
the companv’s refinery at Paulsboro. New 
Jersey, has been named to succeed Dalton. 

L. Erlis Cranston, assistant general 
manager of Paulsboro refinery, has been 
appointed to succeed Sinclair. 


> A. W. Goodwin, chemical engineer at 
the American Oil Company, Texas City, 
Texas, has been promoted to section. head 
of the economics section. research and de- 
velopment department. Goodwin has bzen 
serving as a group leader in that section. 


> R. M. Barnes has been appointed as- 
sistant to the superintendent of Union Oil 
Company’s new Santa Maria, California 
refinery. Barnes was formerly process en- 
gineer at the company’s Oleum refinery. 


> H. W. Gaunce is new chief envineer in 
Standard Oil Company of California’s 
manufacturine department at San Fran- 
cisco. A. S. Guerard, Jr., has been ap- 
pointed chief engineer and E. E. Kadel, 
assistant chief engineer at Richmond. 


> Allen Mvra is new managing director 
of Standard-Vacuum Oil Comnany’s refin- 
ing subsidiary in Bombay. He succeeds 
W. A. Wi'iams who has returned to the 
company’s New York office for further as- 
signment. 

Myra joined Standard-Vacuum Refin- 
ing of India, Ltd., in 1952 as general 
superintendent. 


> Dr. James Edward White has been ap- 
pointed supervisor of the physics section 
of The Ohio Oil Company’s research 
center. 

Other research department heads at the 
center are: Geology section, Dr. R. Dana 
Russell; chemistry section, Dr. Louis C. 
Gibbons; and engineering section, Dr. 
Fred H. Poettmann. W. H. Barlow, mant- 
ager of research for Ohio Oil, is located 
at the general office, Findlay. 


THE PETROLEUM ENGINEER, November, 1955 




































































man- 





























Y ac. 
grad- 
f the 
. He 
fer. 
rOfes- . 
State ; —4\' — 
il Oil ; , - 
or in — = 
> lab. 
- Dr. 
come 
inted 
ision, 
ny de This Month: 
d de. Two important developments have taken place in the past month that are of 
inte particular interest to the gas transmission industry . . . 
f the 
nsible Mexican gas may soon be flowing into the U. S. for delivery to eastern cus- 
nestic tomers of Texas Eastern Transmission Corporation. The company has signed an 
right agreement with Petroleos Mexicanos to take 100,000,000 cu ft daily, with option 
discs on another 100,000,000 cu ft. How and where the gas will be delivered isn’t 
— known yet. Texas Eastern plans to file an application with the FPC at an early date. 
cce: 
ay Canadian gas may also soon be on its way to market areas in the upper North: 
ig di- Central states region. Midwestern Gas Transmission Company, an affiliate of 
= Tennessee Gas Transmission Company, has applied to the FPC for permission to 
tech- build a 1760-mile system in Wisconsin, Minnesota, Illinois, Indiana, Kentucky 
oii and Tennessee. Main line will run from the U. S.-Canadian border near Emerson, 
‘ie Manitoba to Portland, Tennessee. TGT is also asking authority to build 262 miles 
_ of new line. See story of page D-64. 
nera’ 
been 
If you'd like to know more about... 
er at 
— . . . the capacitance product analyzer, how it works, its applications and its 
d de- performance record, be sure to see the article on page D-21. 
been 
ction. . . . how wire line communications can be made more effective (telephone wires 
to the uninitiated) read Pat O’Connor’s article on page D-27. 
d as- 
n Oil . . . the effect of middle distillates on products pipe line dispatching, bring your- 
“pe self up-to-date with the informative article on page D-30. 
nery. ‘ . ‘ , ag 
. how the pipe line “highways” are shaped, and how safe practices pay off in 
er in right-of-way clearing operations, turn to page D-38. 
rnia’s 
Fran- . . . the Turbo-Charged Horizontal Gas Engine, what it can do for you, and 
adel some interesting results obtained by NGPLCofA, see page D-42. 
. . . trailers and their uses for homes, offices, and warehouses, and why more 
ector and more of them are being seen on pipe line jobs, see page D-52. 
refin- 
ceeds . . . internal cleaning of gas pipe lines during operation and the effect it has on 
An increasing flow efficiency, be sure to read the article on page D-55. 
efi . . . how a “hot tap” was made under 25 feet of Gulf Waters, see page D-62. 
nera 
. the history and development of fire protection equipment, it’s on page D-66. 
n ap- . . . Batching Natural Gasoline Through Crude Lines, the problems involved, the 
oo changes in operating techniques required, turn to page D-70. 
aii . . . how opposed-piston diesel engines perform in products pipe line pumping 
Dana service, you'll find the operating details on page D-76. 
is C. THE Epitors 
Dr. 
man- 
cated 
THE PETROLEUM ENGINEER, November, 1955 











RODUCTION and plant efficiency can be stepped up to 
new highs... easily . . . automatically ... with versatile, 
economical Philco microwave. Turnpikes, utilities, pipe- 
lines, and railroads prove Philco microwave a powerful tool 
to increase productive output. ..and actually cut costs! 


From one central point—and over great distances— 
Philco microwave gives you direct control of important 
operations. Philco microwave places hundreds of vital 
functions right at your fingertips. Two-way communica- 
tion is private—push-button control gives instantaneous 
action at remote points! 


Philco, world’s leading microwave manufacturer, maintains 
an experienced and skilled technical staff available to you 
for systems planning, installation and service. For informa- 
tion, write Philco Department PE today. 











FIG. 1. Capacitance-sensitive recorder. 


The Capacitance 


Product Analyzer 


...its applications now include 


uses for interface monitoring, 


contaminant detection, scraper 


passage detection, in production 


installations, dehydration plants, 


and many other liquid systems 


Howard J. EnDean and Robert M. Howard 


Win THE INCREASING IMPORTANCE 
of pipe lines in transportation of both 
products and crude oil, the problem of 
monitoring interfaces and detecting 
contaminants is of primary considera- 
tion in procedure of operation. In prod- 
uct pipe lines, a variety of methods, 
such as dispatchers’ directives, gravity 
measurements, color tests, interface 
dies, and radioactive additives have 
been used. In crude oil pipe lines, dis- 
patchers’ directives and gravity deter- 
minations are the usual procedures for 
interface location. In addition to these 
physical tests or instrumentation pro- 
cedures, the use of short blocks of 
markedly different fluids or pig and 
scraper arrangements has been em- 
ployed at times for tender separation. 

While all these methods are success- 
ful within their limitations, in the ma- 
jority of pipe line operations, it is 
necessary to apply several of the pro- 
cedures to assure identification of all 
products or crudes that may be han- 
dled. In addition to this, while the 
methods described are satisfactory for 
interface location, none, with the pos- 
sible exception of continuous gravity 
recording or proportional sampling, 
will continuously and quantitatively 
Monitor the pipe line tender for con- 
tamination. 

The capacitance product analyzer 


possesses the advantage of not only 
accurately indicating interface between 
all dissimilar products and crude oils, 
but also has the ability to record con- 
tamination due either to product inter- 
mixing of fluid or solid contaminants 
that may enter from tank bottoms or 
be removed from pipe by scraper 
action. 

The recording instrument of the sys- 
tem illustrated in Fig. 1 comprises a 
capacitance-sensitive electronic circuit 
that may be directly or remotely con- 
nected to a probe incorporated in the 
pipe line. In the case of remote re- 
cording, telemetering may be em- 
ployed. The probe design is dependent 
on the installation and may be either 
an in-line type illustrated in Fig. 2 or 
a by-pass probe arrangement shown 
with a telemetering transmitter setup 
in Fig. 3. 


Interface Detection 

The ability of the instrument to de- 
tect interfaces between commercially 
similar fluids is dependent on the varia- 
tion in their dielectric constant values. 
Experience has shown that even with 
products of the same apparent com- 
mercial quality, there is sufficient varia- 
tion in their dielectric constants to en- 
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able accurate detection. The instru 
ment chart illustrated in Fig. 4 demon 
strates this ability to distinguish be 
tween batches. 

Table 1 shows the gravity and dielec 
tric constants of the products listed by 
the chart and the small variation re 
corded illustrates instrument sensitiv 
ity. The gasolines were of premium and 
housebrand grades from five retail out 
lets of major oil companies in the sam¢ 
area. The kerosine and two types of 
fuel oil were commercial grades. 

Fig. 5 illustrates the application of 
the system for detection of batches in 
crude oil pipe line operation. The 
ability of the instrument in an installa 
tion of this type to detect excessive con 
tamination is illustrated in Fig. 6 by 
the recording which occurred at mid 
night when a maximum of 1.5 pel! 
cents bs&w was detected. 

The ability of the instrument as a 
monitor for contaminants in crude oil 
pipe lines is illustrated in Fig. 7. The 
installation from which this recording 
was obtained is on a crude oil line 
transporting one type of crude, with 
the instrument adjusted for recording 
bs&w contamination. The marked in 
strument deviation occurring between 
midnight and 1:00 a.m. on the chart 
illustrates instrument action when con 
taminated crude oil passed the probe 
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FIG. 2. In-line concentric cylinder probe. 
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FIG. 3. Schematic of by-pass probe arrangment. 
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As shown in Fig. 8, the interfaces be. 
tween various crudes may easily be 
identified. No failure to identify suc} 
an interface has been reported in three 
years’ routine field operation. In adj. 
tion to the differences in dielectric cop. 
stant which distinguishes crudes a; 
shown in Fig. 8, an effect has been ob. 
served in operations that tends to fur. 
ther insure interface detection; namely, 
discontinuities of the type shown in the 
record of Fig. 9 occur between 6 a.m, 
and 7 a.m. These discontinuities may 
be caused by small blocks of dissimilar 
fluids accidentally introduced by mani- 
fold operations between batches, or 
gravity and bs&w segregation that may 
occur in the tank outlets during period 
of storage. 

Another possible cause is that fluid 
in piping and manifolds may assume 
a markedly different temperature from 
that in tanks during non-operating 
periods and the temperature difference 
may not be fully dissipated during the 
time of transit. 


Scraper Passage Detection 

Another utility of the instrument 
that may be of value in certain opera- 
tions is the detection of scraper pas- 
sage. This action is illustrated in Fig. 
10 between 1 a.m. and 2 a.m. This 
utilization is of course limited to by- 
pass probe type installations, and in- 
strument response is associated with 
contaminants that immediately pre- 
cede scraper passage. 

The method of installation of the 
system in product and crude lines, or 
at terminals at the end of stub lines, 
is determined by the operational pro- 
cedure and type of application for 
which the recording is to be applied. 

At junction points or at large tank- 
age terminal installations supplied by 
large diameter lines, where tender is 
to be routed to different lines or tank- 
age, a time delay of several minutes is 
normally required after the detection 
of interface to permit operation of the 
valves to establish proper routing. In 
this type application, the instrument 
probe, detector element, and telemeter- 
ing will normally be placed a sufficient 
distance up the incoming line to give 
the necessary time delay for routing 
operations. 

Pipe line scraper operation will nor- 
mally preclude the use of an in-line 
probe arrangement, and a by-pass sys- 
tem illustrated schematically in Fig. 3 
and pictorially in Fig. 11 is usually 
employed. Information from the de- 
tector location can be telemetered to 
any desired location. A standard type 
installation in a terminal building is 
illustrated in Fig. 12. Both laboratory 
and field tests have indicated that, for 
interface detection, the motor and 
pump operated by-pass probe arrange- 
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‘IG. 4. Instrument response with commercial grade products. 


ment is equivalent to an inline probe 
assembly. 

In small diameter, stub line opera- 
tions where valving is controlled man- 
ually and scraper action is not in- 
volved, an in-line probe arrangement 
with recording at the probe location is 
often employed. One such installation 
is illustrated in Fig. 13, with the in- 


strument being used to monitor two 
lines; one handling two grades of gaso- 
line, and the other, kerosine and fuel 
oil. The instrument is connected to the 
required line by a switch arrangement. 

The ability of a by-pass probe to 
accurately monitor contamination or 
locate interface has been fully investi- 
gated. The tests have indicated that, 


iy ———— 


1. Dielectric constants of 


various commercial products. 


API Dielectric 
Gravity 60 F constant 
1.960 

61.8 1.974 
61.9 1.978 
62.5 1.980 
61.6 1.990 
62.6 1.991 
61.2 1.997 
59.7 2.002 
59.2 2.028 
62.1 2.040 
42.5 2.087 
35.5 2.17% 
29.4 2.263 


provided turbulent flow is maintained 
at the point of fluid withdrawal, re- 
cordings obtained with a by-pass probe 
are equivalent to full line inspection by 
normally employed test procedures. 
The by-pass probe arrangement has a 
further advantage in crude oil installa- 
tions where deposition of paraffin oc- 
curs because the probe is readily re- 









HG. 5. Batch interface recording in crude oil installation. 
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moved for cleaning without interrup- 
tion of line operation. 

In addition to pipe line applications, 
the instrument has also been success- 
fully applied in test separator arrange- 
ments of production installations to 
measure the percentage of bs&w being 
produced by an individual well. A chart 
from a typical installation of this type 
is shown in Fig. 14, with Table 2 list- 


ing test data obtained with this record- 
ing. 


Production Applications 

While the instrument has been suc- 
cessfully applied and has been in rou- 
tine operation for several years in pro- 
duction applications, research investi- 
gations are still in progress to develop 
other methods of application and limi- 


tations of the instrument in such serv- 
ice. The primary requirement in pro- 
duction applications that may involve 
the recording of bs&w contamination 
from 0 to essentially 100 per cent is 
the establishment of homogeneous fluid 
conditions within the probe element of 
the system. While a record will be ob- 
tained regardless of distribution of the 
fluids within the probe, quantitative 
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ABLE 2. Water-cut recorder weekly 
report of operations. 
Well — No. 1, 10 
Length of test — 15.5 hr 
Chart average — 36.4 divisions 
Recorded water — 30.5% 
Test tank water (Thief) — 32.2 % 
Test tank gal. gage — 12,058 
Rate of flow — 12.99 gpm 
Avg. temperature — 72° 
GOR — 300 
Choke size — 11/64 in., 13/64 in. 


FIG. 11. By-pass probe-telemetering installation. 











measurements of the percentage of 
contaminant are possible only when 
the fluids are uniformly mixed. 

Field experience has also indicated 
that the type of crude oil, tightness of 
emulsion and flow regime in the probe 
section are of primary consideration. 
Field tests have also indicated that in 
areas where either paraffin or asphaltic 
materials may deposit on the probe 
elements, special equipment or pre- 
cautions will be required to prevent 
such depositions from influencing in- 
strument recordings. 


FIG. 12. Telemetering receiver installation. 





Another factor of primary consid- 
eration in planning production-type in 
stallations is the elimination of -en- 
trained gas in the liquids passing ove! 
the probe element. This difficulty can 
usually be prevented by proper in- 
strument location or auxiliary contro! 
equipment. Laboratory and field tests 
have indicated that in most areas, crude 
oils from different fields or different 
horizons within the same field will have 
their own characteristic dielectric 
values so that in an installation where 
a high order of accuracy (+ | per cent 





FIG. 13. Products batch interface recorder. 


a 





FIG. 14. Water-cut recorder chart of test on Wells No. 1 and 10 
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15. Schematic arrangement of separator installation. 








full scale deflection) is required, field 


calibration of the instrument is neces- 


sary. In production installations, it is 
normally necessary to adapt the instru- 
ment to the particular equipment found 
at the location so that a different ar- 
rangement of components may be re- 


quired for each application. One type 
of typical production installation is 
illustrated schematically in Fig. 15 and 
pictorially in Fig. 16. 

Experimental tests have also been 
conducted on applications of the in- 
strument to lease gun barrels, metering 


FIG. 16. Water-cut recorder separator installation at gathering station. 











type test separators, well heads, and in 
an automatically programmed lease 
production assembly. 


Dehydration Plant Application 


An experimental installation recently 
completed and now in operation on a 
routine basis is in conjunction with a 
large Petreco dehydration plant. In this 
installation, an instrument is applied 
to both the wet oil entering the proc- 
ess and the clean oil being delivered 
to tankage. As it is necessary to main- 
tain a minimum plant throughput for 
optimum operation of this type dehy- 
dration installation, the instrument on 
the clean oil delivery line serves a dual 
purpose. In addition to continuousuly 
recording the bs&w content of the de- 
hydrated oil, an increase in contamina 
tion signaling the decrease of wet oil 
volume below that necessary for opti- 
mum plant operation indicates when 
recycling of clean oil with the wet oil 
should be undertaken for maximum 
plant efficiency. 

The installations and procedures de- 
scribed in this article pertain to appli- 


cation of the instrument to pipe line 


and production activities. Application 
of the device is possible in any liquid 
system where the dielectric constant 
can be used for quality or process con- 
trol. Experimental installations of this 
type are in successful operation. * * 
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Out of date? Not if the most 
recent equipment developments 
are applied: That’s the story of 
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Modern Usage of Wire Lines 
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F. P. (Pat) 
O'Connor until 
his retirement 
recently had 
spent 47 years 
in communica- 
tions work, 35 
of them with 
Service Pipe 
Line Company, 
where he was 
superintendent 
of telephone 





and telegraph. 

O'Connor got his first taste of com- 
munications work when he was 12 years 
old and helping his older brother learn 
the telegraph code. He later worked for 
Western Union as a telegrapher. After 
that he worked for a news service, the 
Bell System, and Gulf Pipe Line. In 1919 
he went to Tulsa, Oklahoma, and joined 
the company that is now Service Pipe 
line, starting as wire chief. He was pro- 
moted to T&T superintendent in 1930. 
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Mucn HAS BEEN WRITTEN ABOUT 
the use of radio and microwave 
for private line communication sys- 
tems, and they are serving a very useful 
purpose. The radio is particularly use- 
ful for mobile service that cannot be 
accomplished by wire lines. Micro- 
wave, however, performs generally the 
same long-haul telephone service that 
can be served by cables or wire lines. 

The purpose of this article is to 
show that private wire lines are far 
from obsolete; that they have most of 
the same point-to-point applications 
that can be obtained by other methods, 
and that many existing wire lines are 
not being used by nearly full capacity. 

The origin of private wire lines in 
the oil industry was to serve new fields 
and pumping stations in remote areas 
where adequate commercial communi- 
cations were unavailable. These serv- 
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ices started as one-wire telegraph lines, 
but with the advent of the telephone, 
the picture changed and the private 
line users extended their facilities by 
adapting their lines to two-wire sim 
plexed telephone circuits. 

During the last few years, the re- 
quirements for additional circuits have 
shown a phenomenal growth. This is 
true with railroads, utilities, and pipe 
line companies. The growth of trans- 
portation, regardless of its nature, 
nearly always demands a growth in 
communication facilities. For this pur- 
pose, the carrier telephone channels 
are being widely used throughout the 
privately owned communication field 

The circuits operate above the nar- 
mal voice frequency range, or above 
4000 cycles. Carrier systems may be 
obtained as single channel or multiple 
channel systems. Certain single channel 
systems are so arranged that additional! 
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FIG. 1. Simple control system used over wire line pair to tele- 
meter and remotely control a distant, unattended pump station. 





channels may be added on a unit basis 
as traffic density demands, up to about 
61.75 kilocycles. By use of the “0” 
system, additional channels may be 
obtained above the 32 kc “C” system, 
in groups of 4, as follows: 


Group OB — 40 kcto 76 kc 
Group OC — 80 kcto 116 kc 
Group OD — 120 kc to 156 kc 


Also, the new method of frogging 
the “J” carrier system (above a type 
“C” system), makes it possible to ob- 
tain 15 carrier channels in addition to 
the physical talking circuit — all over 
one pair of wires. With this fact in 
mind, most of the owners of private 
wire systems are endeavoring to use 
their present facilities to full capacity 
before turning to the newer forms of 
wireless COMmunication, which are 
then used to piece out existing circuits. 


High Frequency Carrier 
To illustrate that high-frequency car- 
rier systems have a practical applica- 
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tion to private wire telephone systems, 
one pipe line company is using a type 
“J” system, with frequencies up to 148 
kilocycles, and is regularly using 8 
talking channels on this one pair of 
wires. Additional channels may be ob- 
tained when required by the purchase 
of additional terminal equipment only. 

Both physical and carrier telephone 
circuits provide all the tools necessary 
for facsimile, telemetering, or super- 
visory control of pipe line stations and 
systems to almost any desired degree. 
Such controls used on closed crude 
batching systems, along with electric 
motors and the operation of electri- 
cally controlled valves, are now becom- 
ing a major factor in modern pipe lin- 
ing through improved system operation 
and the use of unattended stations. 

In addition to providing the neces- 
sary talking channels, many functions 
of telemetering and remote control are 
being constantly added by pipe line 
companies. Two of these adaptations 
are described below: 


The stations shown in Fig. 1 are 
operated over what is known as the 
“telegraph leg,” by use of repeating 
coils and direct current impulses. By 
this means it is possible to obtain re- 
mote signals from two or more stations 
on the same line, which will operate an 
audible or visual signal at one or more 
receiving points. A simple arrangement 
is shown in Fig. 1, where signals from 
two unattended stations are being 
brought into an attended station by 
means of rectified d-c positive current 
from one station and negative current 
from the second station. This system 
can be expanded for additional stations 
by the use of coded impulses from all 
stations. 

Fig. 2 shows a more elaborate sys- 
tem, operating on selective frequencies 
in a narrow band, either just above the 
tower voice frequencies or in one of 
the carrier bands. 

The first station in service is operated 
in the band of frequencies from 2200 
to 4000 cycles. By the use of differently 
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FIG. 2. Remote control and telemetering system diagram for 
pump station, operation on selective frequencies in a narrow 


band. 
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= tuned relays, the same sequence of  % 


operations can be obtained at future 


are stations by applying suitable frequen- 

the cies within the band obtained from the 
ating usual carrier telephone channel. By 4 
. By using additional carrier channels, it is ; 
1 Te- planned to extend this system to the 
tions two additional stations to be controlled, 
fe an and it would be quite possible to add 
nore several more stations by judicious ar- 
ment rangement and use of higher carrier 
from frequencies. 
eing A brief description of this system is 
1 by that by use of code combinations of 
rrent frequencies, one control station can 
rrent operate an unattended controlled sta- 

stem tion to perform the following func- 
tions tions: 5 
n all 1. St - 
. Start and stop four sequence- 
sys operated 1000-hp motorized 
mol pumping units at the controlled 
ve station, with appropriate indica- 
al tions at the control station. 
2. Control the motor operated head 

rated gate at controlled station, with 
2200 open and closed valve-position 
ently indications at the control station. 
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Fault alarm at controlled station, 
with indications at the control 
station. This feature to cover hot 
bearings on motors and pumps. 


Continuous telemetering of pres- 
sures and rate of flow, to show: 


ao fF & 


The 


Flowmeter 


Suctions pressure 
Pump case pressure 
Discharge pressure 


above meter readings are 


transmitted at fifteen second in- 
tervals, using separate frequen- 
cies for each of the four func- 
tions transmitted. 


Alarm call to controlled stations, 
manually operated. 







f-1 2295 cps 
f-2 2465 cps 
f-3 2635 cps 
f-4 2805 cps 


The frequencies in the signal se- 
quence transmitted from the dispatch 
station are as follows: 


These frequencies are so chosen that 
a minimum effect will show on the 
frequency responsive circuit from har- 
monics of the system power frequency. 

The frequencies transmitted from 
the controlled station to the dispatch 
station are as follows: 


f-5 2975 


cps 
f-6 3145 cps 
f-7 3315 cps 
f-8 3485 cps 
f-9 3655 cps 
f-10 3825 cps 


These frequencies are used for the 
transmission of indications and tele- 
metering. 

To conclude, it is obvious that practi- 
cally any kind of telemetering or re- 
mote control functions that the petro- 
leum industry may have need for can 
be applied to a private wire system. 
The service you obtain depends not 
only upon good initial construction and 
equipment, but also upon adequate 
maintenance of these facilities to the 
highest practical standard. eke * 
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Affect Pipe Line Throughput 


J. R. Childs 


capacity losses in terms of equated gas- 
oline volumes: here’s how they appraise 
the various factors and apply them 


Trans-NorTHERN PipE LINE COMPANY OWNS AND OPERATES 
a products pipe line system consisting of 400 miles of 10-in. 
line extending from Montreal, Quebec, to Hamilton, Ontario, 
Canada. There is also a 42-mile, 8-in. lateral to Ottawa, On- 
tario, which has been omitted from consideration in the fol- 
lowing presentation. 

The problem of dividing pipe line capacity on an agreed 
basis between participating shippers is an operational require- 
ment of Trans-Northern Pipe Line Company. The procedures 
developed to accomplish this division, although not entirely 
conventional, have been obtained without resorting to higher 
mathematics. Trans-Northern’s experience over the past two 
years with these procedures has been satisfactory, which indi- 
cates they may be of interest and practical assistance to others. 

The capacity of a products pipe line system fluctuates 
widely, and the factors that affect the rate at which products 
move through a pipe line are many and variable. The follow- 
ing discussion will be limited to those factors that are directly 
related to apportioning pipe line space or throughput capacity 
among shippers. ; 

Trans-Northern appraises pipe line capacity, even though 
it may vary widely, on the basis of each complete cycle of 
gasoline and middle distillates, correlating this to a monthly 
or yearly capacity as is required. It should be understood that 
apportioning of space is based on predicted throughputs, and 
the results inherently can be no more accurate than those 
same predictions. 

A shipper, in order to utilize to the best advantage the pipe 
line system space to which he is entitled, must know in ad- 
vance of actual tender of products the effect of distillate move- 
ments through the pipe line system during the period under 
consideration. 

Trans-Northern, to avoid accepting for delivery volumes 
in excess of pipe line space and/or a shipper’s agreed share, 
requires in advance of the period under consideration a de- 
tailed estimate from each shipper. These estimates indicate 
the kinds and quantities of products as well as the origin and 
destinations. The pipe line capacity varies depending on the 
type, volume, and intended distribution of all shippers’ prod- 
ucts; and, therefore, an evaluation of the effect of each ship- 
per’s estimates upon the whole is necessary. 

The shipper who provides stripping volumes receives credit 
for the added capacity that has been created. On the other 
hand, a shipper who schedules movement through the pipe 
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How Middle Distillate Movements 


Trans-Northern}Pipe Line evaluates 


.line, which restricts pipe line capacity, may be required to 


P 616.11 


pane 


~ 
é 


Capacity 


reduce tenders accordingly. 

Products are considered as falling into three general cate- 
gories, viz., gasoline, light distillates, and heavy distillates. 
The flow characteristics of gasolines do not vary greatly dur- 
ing seasonal variation of pipe line operating temperatures 
and, for this reason, are idealy suited as the medium against 
which other products can be equated. 

Experience shows that the influence on pipe line capacity 
from the movement of middle distillates through a pipe line 
system in recurring cycles of gasolines and distillates is not 
directly proportional to their flow characteristics; and, there- 
fore, the equating of distillates to gasolines on the basis of 
their gravity, viscosity, or other flow characteristics would be 
erroneous. 

Basically, the problem consists of determining the restric- 
tion in pipe line capacity that occurs because of distillate 
movements and expressing that restriction in terms of gasoline 
throughput. The method outlined herein converts the restric- 
tion caused by distillate movements to an “equating factor.” 
To define this “equating factor” further, it is that number 
which, when multiplied by a petroleum-oil distillate volume, 
will result in the equivalent volume that can be moved in the 
same length of time through the whole or any part of a given 
pipe line system. From the shippers’ estimates an “equating 
factor” is developed for each shipper, applying individually 
to the volume of distillates which that shipper intends to 
transport. 


Factors in Evaluating Losses 

In developing such an “equating factor,” the loss in capac- 
ity on which it was based was found to be variously affected 
by certain factors. Specifically, the following factors were 
significant in the loss sustained: 

1. Volume of distillate: Obviously, the larger the volume 
of distillate to be transported, the larger the loss in- 
curred as compared to gasoline. 

Type of distillate: Losses in throughput understand- 
ably vary to a large extent depending on the type of 
distillate submitted for movement. As mentioned pre- 
viously, these different types of distillate products were 
divided into two categories. Distillate of low viscosity, 
such as stove oil, kerosine, and the like, are classified 
herein as light distillates; and those of a higher vis- 
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cosity, such as furnace oil, diesel oil, and the like, as 

heavy distillates. 

3. Distribution: Destination of the various products must 
be taken into consideration because of the effect that 
it may have on capacity. 

4. Hydraulics of system: To evaluate the effect of the dis- 
tillates it was necessary to determine their effect on each 
individual section of pipe line between pumping 
stations. The problem was simplified to a large extent 
as the rates obtainable in similar products between the 
majority of stations on the Trans-Northern system were 
substantially the same. 

Weather: Extreme seasonal variation in pipe line op- 

erating temperatures, with the accompanying effect on 

the viscosity of distillates, appreciably affects rates ob- 
tainable for distillate movements. 

6. Stripping: The availability of strip volumes can appre- 
ciably reduce the loss hours normally sustained as the 

distillate is displaced by gasoline after each oil cycle. 


an 


The complexity of covering in any one formula every vari- 
able that might be encountered led to a simplified approach. 
With this in mind, the following assumptions were made: 

|. The total volume of distillates submitted is to be pumped 
through the entire length of the pipe line and delivered 
to the final terminal in the proper number of cycles. 
Light distillate and heavy distillates are considered as 
being pumped separately in order to assess liability for 
loss hours properly. 

3. No opportunity exists to reduce loss hours by stripping 
from gasolines following the distillates. 

4. Pumping stations are in approximate hydraulic balance 
so as to be capable of pumping similar products at the 
same rate. 


tN 


Rates 

From actual experience at the line temperature of 60 F, 
basic rates obtainable were 1800 bbl per hour in gasoline, 
1600 bbl per hour in light distillate, and 1400 bbl per hour in 
heavy distillate, respectively. Fig. 1 represents a pipe line with 
actual distance between pumping statoins, P, P-1, P-2, P-3, 
and between P-3 and end terminal T-8, expressed as volume 
in barrels. 


Light Distillates 

Assume that a total of 150,000 bbl of light distillate has 
been submitted for delivery to end terminal T-8, and that the 
pipe line contains gasoline. A rate of 1800 bbl per hour would 
be maintained until the moment the light distillate enters the 
line at P. With the displacement of gasoline by light distillate 
in section A, the rate gradually decreases until the light dis- 
tillate arrives at P-1. 

At this point section A is completely filled with light dis- 
tillate, and the maximum rate obtainable is 1600 bbl per hour. 
In displacing this initial section the average rate would be 
48,000 — 98 9353 

1700 
hours. In contrast, if gasolines were the only product in- 
volved, the time required to displace section A would be 
— = 26.6667 hours 

1800 ane “ 

Therefore, throughput capacity has been lost to the extent 
of 1.5686 hours, or (1.5686) (1800) = 2.824 bbl. 

Inasmuch as station P has pumped 48,000 bbl of light dis- 
tillate, there would remain 102,000 bbl of the original 150,- 
000 bbl to be pumped into the system. The system is now 
restricted to 1600 bbl per hour. 

Therefore, the number of hours required to pump this 
TOY ns nits tease 

ee eee 
The number of hours required for a comparable amount 


1700 bbl per hour and would require 


volume into the system would be 
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102,000 


of gasoline would be ————— = 56. * 
gasoline wou © 300 6.6667 hours 


Therefore, an additional 7.0833 hours, or 12,750 bbl of 
throughput capacity, has been lost during this period for a 
total loss thus far of 15,574 bbl. 

At this point the total volume of light distillate is now 
contained in the line, with the gasoline-distillate interface po- 
sitioned between P-3 and T-8, and the distillate-gasoline inter- 
face at P. The rate will be restricted to 1600 bbl per hour 
until such time as the distillate-gasoline interface arrives 
at P-3. 

Accordingly, this interface would require 


48,000 + 43,000 + 39,000 ‘ 
1600 —= 81.2500 hours to arrive at P-3 
7 


Therefore, an additional 9.0278 hours, or (9.0278) (1800) = 
16,250 bbl, of throughput capacity has been lost during this 
period for a total loss thus far of 31,824 bbl. 

There now remains only section D containing distillate, 
with the distillate-gasoline interface opposite P-3. The aver- 
age rate to pump the distillate completely out of the line and 
into the end terminal would be 1700 bbl per hour, and it 


. 53,000 = 
would require ———= 31.1765 hours. 
1700 
; ; , ._ 33,000 
As compared to the time required in gasoline, 1800 ~ 


= 29.4444 hours, the pipe line has been restricted 1.7321 
hours and has lost an additional 3118 bbl in throughput. 

Thus, from the moment that the light distillate enters the 
pipe line until it has been completely delivered to terminal 
T-8, there has been a total of 34,942 bbl lost in throughput as 
compared to gasoline. 

The volume of loss can be obtained in the foregoing in- 
stance by applying the following formula: 


2A A V—A V—A A+B+C 
ecseumnaine — + — — + 
x + ly x ly X ly 


A+B+C 2D D 
— } ——}(1800) .. (il) 
x x + ly Xx 


= distance between P and P-1, in bbl. 

= volume of distillate submitted, in bbl. 
B = distance between P-1 and P-2, in bbl. 
>= distance between P-2 and P-3, in bbl. 
D = distance between P-3 and T-8, in bbl. 
x = gasoline rate, in bbl per hour. 
ly = light-distillate rate, in bbl per hour. 


Substituting in 1000-bbl units: 


96 48 150—48 150—48 48 + 43 + 39 
34 18 1.6 1.8 1.6 
43 +- 43 + 39 106 53 
4 — (1800) 
1.8 3.4 1.8 
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FIG. 1. Representative view of pipe line distances with (sections 
A-B-C-D) between pump stations (P) expressed in volume in bar- 


rels. Terminal is (T-8). 


34 18116 18° 16 


) 53 
ee a ee i) (1800) 


=(2 48 102 102 130 


1.8 ' 34 421.8 


= (28.2353 — 26.6667 + 63.7500 — 56.6667 + 81.2500 
— 72.2222 + 31.1765 — 29.4444) (1800) 

(19.4118) (1800) 

34,942 bbl 


MoU 


Constants 

The foregoing formula has its limitations, however, as it 
would be applicable only when the submitted volume of dis- 
tillate exceeds the capacity of the two largest consecutive sec- 
tions in the system. If the volume of distillate does meet 
this requirement, it becomes evident that certain constants 
would prevail. 

For example, the loss of 2824 bbl for displacement of gas- 
oline by distillate in the initial section A, and 3118 bbl for dis- 
placement of distillate by gasoline in section D, would remain 
constant. In addition, the loss of 16,250 bbl sustained while 
pumping the distillate-gasoline interface from P to P-3 would 
be constant. Therefore, there is a primary loss of 22,192 bbl 
plus a variable loss dependent on the volume of light distillate. 
This loss is expressed in the preceding formula = — — 
V—A : 

_—_ 

Substituting the values for this formula, multiplying by 
1800, and adding the result to 22,192 will indicate the number 
of barrels lost in throughput in light distillates. 





Heavy Distillates 

Now suppose that 200,000 bbl of heavy distillate has been 
submitted for delivery to terminal T-8. Utilizing the preced- 
ing formula, but substituting hy in place of ly (hy = heavy- 
distillate rate, in barrels per hour), the throughput loss will be: 








96 48 | 200—48 20048 48 + 43 + 39 
32. 18 1.4 ck i vy 
48443439 106 53 
pe 1.8 3.201 =) iad 
(96 48 , 152 152, 130 








“(32 18°14 18°14 


130 106 53 
“a wns) einen 


= (30.0000 — 26.6667 + 108.5714 — 84.4444 + 92.8571 
— 72.2222 + 33.2150 — 29.4444) (1800) 
= (51.7758) (1800) 
= 93,196 bbl. 
As in the case of light distillate, certain losses in heavy dis- 
tillate will also be constant. For heavy distillates the primary 
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loss would amount to 49,768 bbl plus a variable loss depend- 
ent on the volume. 


Light and Heavy Distillates Pumped Consecutively 

It is now possible to establish the combined loss in through- 
put occasioned by the movement of both light and heavy 
distillates if, as previously assumed, they had been transported 
in individual cycles. However, in actual practice this would 
be highly impractical for, as will be shown later, losses in 
throughput would be substantially greater than if both vol- 
umes of distillate were pumped consecutively. For this, as 
well as for other reasons, the number of distillate cycles must 
necessarily be limited to maintain maximum efficiency of op- 
eration. 

For Trans-Northern’s pipe line system it has been found 
that distillate cycles beginning at intervals of 14 days are 
compatible with all requirements. In the event that a shipper 
does not participate in any distillate cycle, and providing his 
submitted volumes of distillate are not excessive, he is, of 
course, not assessed for any loss in throughput caused by that 
particular cycle. Referring to Fig. 1, the effect can be evalu- 
ated of both types of distillate on the pipe line system as they 
are pumped consecutively in one cycle instead of in sepa- 
rate cycles. 

For maximum efficiency the distillates would be pumped 
in the following sequence: 

The light-distillate volume; 

The heavy-distillate volume; 

A small buffer of light distillate, and 
Gasoline. 


wn 


Loss in throughput for the volume of light distillate would 
be the same as previously indicated until such time as the 
heavy distillate is introduced into the line at P. This initial 
loss for the light distillate will be 15,574 bbl. Because of the 
restriction in section A caused by the heavy distillate, the rate 
would gradually decrease until the light-distillate-heavy-dis- 
tillate interface arrived at P-1. 

The average rate during this interval would be 1500 bb! 
48,000 

1500 
hours; and the loss in throughput incurred, 9600 bbl. 

As previously shown, the system is restricted to 1400 bb! 
per hour until such time as the heavy-distillate-light-distillate 
interface arrives at P-3. The total loss in throughput up to this 
point will be 105,745 bbl. The heavy distillate is now con- 
tained in section D. In displacing this with gasoline the aver- 
age rate would be 1600 bbl per hour, resulting in a further 
loss of 6625 bbl. 

Thus, from the moment that the light distillate enters the 
line until the heavy distillate has been completely delivered 
to terminal T-8, 112,370 bbl in throughput has been lost. 
Comparison of this loss to the total loss when the two types 
of distillates are pumped separately shows a reduction of 15,- 
768 bbl. This amount will remain constant regardless of any 
variations in volumes of distillate, but provided that these 
volumes are each individually greater than the largest two 


per hour; the time required would be = 32.0000 
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PARSONS 150 
TRENCHLINER® 


Hydraulic power raises, lowers, tilts the digging wheel 


Hydraulic wheel-hoist control on Parsons 150 
heavy-duty Trenchliner maintains close grade tolerance 
in toughest digging — an important advantage on cross- 
country transmission lines, feeder and gathering lines. 
Hydraulic ram on vertical mast raises and lowers the dig- 
ging wheel with fractional-inch accuracy. A separate hy- 
draulic ram tilts the mast — balances weight of wheel 
forward for traveling or trailer-loading. 


Heavy-duty digging wheel takes either square or round- 
bottom, cast-steel buckets, with solid or tine backs. For 
digging dry or wet materials, the quick-change buckets 
have gumbo lips, or self-sharpening, reversible “Tap-In” 
teeth. Belt conveyor, 24 inches wide, is shiftable, rever- 
sible, discharges spoil to either side. 


Send to: PARSONS COMPANY, Newton, lowa 


(Koehring Subsidiary) 
for bulletin on 150 wheel-type Trenchliner 
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Standard tractor crawlers on this Parsons 150 Trenchliner 
have 16-inch treads, grouser-type shoes — provide plenty of 
sure-footed traction for cross-country work. Yet, ground- 
bearing pressure is low, only 6.3 pounds PSI. For power, 
you have a choice of standard-make gas or diesel engine. 
Find out how this heavy-duty 150 Trenchliner fits into your 
pipeline spread, for main-line trenching — or as an 
auxiliary unit for digging laterals and gathering lines. 
Get in touch with your 
Parsons distributor or 
write us for bulletin. 
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consecutive sections’ capacity. If such is the case, the pri- 
mary loss in pumping the distillates consecutively in one cycle 
would be: 
22,192 + 49,768 — 15,768 = 56,192 bbl 
Total loss in throughput for 150,000 bbl of light distillate 
and 200,000 bbl of heavy distillate, therefore, be: 


LV—A LV—A _HV—A HV—A 
omens — —— 
ly x hy x 








to ES)... © 
Where: 


LV = light-distillate volume, in bbl. 
A = distance between P and P-1, in bbl. 
HV = heavy-distillate volume, in bbl. 


Substituting in 1000-bbl units: 





150—48 150—48 200—48 
1.6 7 i 


BN 


200 — 
ee) (1800 + 56,192) 


1.6 #18 °° 1.4 


(3% 102. 152 


l 
—7) (1800 + 56,192) 





= (63.7500 — 56.6667 + 108.5714 
—84.4444) (1800 + 56,192) 

= 56,178 + 56,192 

= 112,370 bbl 





The reason for this reduction in losses is obvious. As soon 
as a sufficient volume of heavy distillate enters the line, it 
constitutes the dominant restricting factor and the light dis- 
tillate, in effect, enjoys a free ride for the remainder of the 
journey. In an effort to assess liability for losses on an equita- 
ble basis, it is felt that the lesser loss for consecutive pumping 
should be apportioned according to the percentage of the total 


ner loss which each type incurs when pumped in separate cycles. 
of On that basis, with a total loss of 112,370 bbl, light distillates 
nd- would be assessed 27.3 per cent and heavy distillates 72.7 per 
jer, cent. 

ine. 

our Reduction of Losses by Stripping 

an 


An opportunity exists substantially to reduce throughput 
losses in distillates by stripping off deliveries to intermediate 
terminals from the gasolines immediately following the dis- 
tillate cycle. However, this opportunity for increased through- 
put cannot be taken advantage of until such time as the gaso- 
line arrives at T-1. Also, to eliminate entirely the losses that 
would otherwise be sustained during the period of time nec- 
4 essary for the distillate-gasoline interface to travel from T-1 
= to T-8, a sufficient volume of gasoline must be available for 
continuous stripping. 

With sufficient strip volumes available during the displace- 
ment of the distillates from the pipe line by gasolines, the 
only loss would be that which occurs from the moment the 
distillate enters the line at P until the gasoline following has 
arrived at T-1. The losses for 150,000 bbl of light distillate 
and 200,000 bbl of heavy distillate would be as follows: 


1eS, 





48 48 | 102 102 , 48 48 
7, ta is 
152 152. 40 40 


14° 618 °14 «#218 





) (1800) 
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= 28.2352 — 26.6667 + 63.7500 — 56.6667 
+ 32.0000 — 26.6667 + 108.5714 —84.4444 
+ 28.5714 — 22.2222) (1800) 


= (44.4614) (1800) 
= 80,030 bbl. 


In a pipe line system such as that shown in Fig. 2, the gaso- 
line strip and tender volumes shown in table | would be re- 
quired to eliminate loss hours caused by the displacement of 
distillates by gasolines. 


From Table 1 it can be seen that a total reduction in loss 
hours occasioned by a distillate cycle displacement from T-1 
through T-8 requires a total progressive gasoline strip of 
40,858 bbl and gasoline tenders of 76,858 bbl. If the gasoline 
strip cannot be made progressively from T-1 to T-2 etc., but 
can be taken fully at T-1, it would require gasoline tenders 
183,858 bbl long. However, if T-1 can meet the minimum 
strip of 2286 bbl and T-2 can accommodate the remaining 
38,572 bbl of strip, only 175,848 bbl of gasoline tenders are 
required. Therefore, the minimum amount of gasoline tenders 
required to effect the minimum strip decreases progressively. 


Apportioning Losses 


Assuming that losses amounted only to 80,030 bbl, 27.3 
per cent—-or 21,848 bbl—would be assessed to light distillates 
and 72.7 per cent—or 58,182 bbl—to heavy distillates. Each 
shipper would be liable for a proportion of the losses depend- 
ing on his volume; i.e., shipper “A” submits 60,000 bbl of 
light distillate and 80,000 bbl of heavy distillate. 


Of the calculated light-distillate losses he would be liable 


60,000 . . 80,000 
t (750,000 ) (21-848) = 8739 bbl, and (50.006) 


(58,182) = 23,272 bbl of the heavy-distillate losses. 

In effect, then, it would be possible to transport 68,739 
bbl and 103,272 bbl of gasoline, respectively, in place of the 
light and heavy distillate. Therefore, shipper “A” would be 
requested to apply an equating factor to his distillate volumes 
al 68,739 + 103,272 


140,000 


fo 





= 122.9 per cent. 


Evaluating Losses for Small Volumes of Distillate 


Generally, in the case of Trans-Northern, monthly distillate 
movements are sufficient to warrant the utilization of the pre- 
ceding calculations in determining throughput losses. Con- 
ceivably, however, the submitted distillate volumes may be so 
small that, in order correctly to evaluate their effect on ca- 
pacity, it is necessary to formulate their movement through 
the pipe line system in a series of progressive displacements. 
Rather than undertake the lengthy and somewhat tedious 
process of evaluating their complete movement through the 
pipe line, the following approach to the problem is suggested: 








TABLE 1. Stripping required to nullify displacement losses. 














Gasoline 
Vv—_—_—_——_— 
Gasoline-distillate Tender volume 
Distance travel time, p required, required, 
between} at 1400 ~ at 400 at 1800 
points bbl per hour bbl per hour bbl per hour 
Points (barrels) (hours) (barrels) barrels 
= >): eee 8,000 5.7143 2,286 10,286 
co): eee 16,000 11.4285 4,571 20,571 
T-3 to T-4.........0% 5,000 3.5714 1,429 6,429 
(oo eee 29 ,000 20.7142 8,286 37 , 286 
23 eee 23,000 16.4285 6,571 29,571 
.oo ) } eer 26,000 18.5714 7,429 33 , 429 
T-7 to T-8. 36,000 25.7143 10,286 46, 286 
Total. ... ‘ 143,000 


102, 1426 40,858 183 , 858 








Let us assume, for instance, that only 25,000 bbl of light 
distillates and 35,000 bbl of heavy distillates have been sub- 
mitted for delivery to terminal T-8. Referring to Fig. 1 let 
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29.000 23,000 26000 36,000 


FIG. 2. Representative view of pipe line with distances between 
terminal points (T-1 through T-8) represented in volume in bar- 


rels. P is pump station. 


us first visualize the light distillate entering the line at P and 
progressing to a point in section A, 
in the interim displacing 25,000 bbl of gasoline. The rate, of 
course, will gradually decrease as the light distllate progresses 
into section A. 

The following formula wil indicate the average rate during 
this initial displacement: 


Vg + Vgl Vd + Vdl 
(YE) (MEMO) 
Where: 
Vg = volume of gasoline in section before displacement, 
in bbl. 
Vgl = volume of gasoline in section after displacement, 
in bbl. 


Vd = volume of light distillate in section before displace- 
ment, in bbl. 

Vdl = volume of light distillate in section after displace- 
ment, in bbl. 


Substituting in 1000-bbl units we find the average rate for 
this initial displacement to be: 


48 + 23 0 + 25 
; 6 
96 JasrE 96 Da ) 


= 1331 + 417 
= 1748 bbl per hour. 


Having ascertained that the average rate for the initial 
displacement would be 1748 bbl per hour, the same is done 
for the next displacement, bearing in mind the variation which 
occurs in rate as the heavy distillate now entering the line at P 
displaces the gasoline from section A. The following formula 
indicates the average rate obtained during the period it takes 
for the gasoline-light-distillate interface to travel ihe remain- 
ing 23,000 bbl to P-1: 


Vg + Vgl _ (Vd + Val Ve + Vel 
(SEEM (MEM Yay s (MEY) om 





(4) 
Where: 
Ve = volume of heavy distillate before displacement, 
in bbl. 
Vel = volume of heavy distillate after displacement, 
in bbl. 


Substituting in 1000-bbl units we find the average rate for 
the second displacement to be: 
jo 4) 


23 + 0 25 + 25 0+ 23 


= 431 + 833 + 335 
= 1599 bbl per hour. 
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25,000 bbl distant from P, 


The gasoline in section A has been completely displaced 
by 25, 000 bbl of light distillate and 23,000 bbl of heavy dis. 
tillate. There is remaining an additional 12,000 bbl of heavy 
distillate to be pumped into the system at P. This, of course, 
will displace 12,000 bbl of light distillate into section B. The 
average rate for this third displacement is dependent upon the 
section in which the greatest restriction prevails. 

it can readily be seen that section A is the restricting section 
in this instance as the products contained therein are of higher 
viscosity both before and after the displacement. 

The average rate to pump the remaining 12,000 bbl of 
heavy distillate into the line can be obtained by the following 


formula: 
Vd + Vdl  {Ve+ Vel 
(- 5A Juv + ( 5A Joy oe 
Substituting: 
(25 + 13 23 + 35\, 
(5, Jas +( 96 pt) 
- 633 + 846 


= 1479 bbl per hour. 


The next displacement will move the gasoline-light-distillate 
interface the remaining 31,000 bbl to P-2. In effect, this means 
that 31,000 bbl of gasoline will be displaced from section B 
by the same volume of gasoline entering into section A. The 
average rate during this particular displacement will be de- 
pendent upon both sections to a certain extent. At the begin- 
ning of this displacement section A, containing the heavier 
product, will be the restricting section. As this heavier prod- 
uct progresses from A into B it ultimately reaches a point 
where B instead of A becomes the restricting section. It is 
possible to determine the portion of the displacement of 31,- 
000 bbl which is affected by the product in section A simply 
by applying the following formula: 

(A) (B) (48) (43) 


—— = 22,681 bbl —S 
A+AS 91 


Of the 31,000 bbl to be displaced, the average rate for 
22,681 bbl of it will be determined by the product in A, with 
the remaining 8319 bbl determined by the product in B. The 
average rate for the first 22,681 bbl can be obtained by apply- 
ing the following formula: 


(ex V8!) ¢ “ (“; vay ™ & Ne) 


(7) 
Substituting in 100Q-bbl units: 


0 + 22.7 13 +0 35 + 25.3 
ait oe 
(< = Jas + (“ oa Jao + (73 ." ) ) 


= 426 + 217 + 879 
= 1522 bbl per hour. 
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The average rate for the remaining 8319 bbl can be ob- 
ained in a similar manner by applying the following formula: 


V Vgl Vd + Vdl Vv Vel 
SS ves NE ew + a eh 40 oo (hy) 
2B 
e < (8) 
Substituting the 1000-bb] units: 


= “ya. 9) +(FE*)1.0+(F 


= 156 + 930 + 451 
= 1537 bbl per hour. 





7+ 18 
86 jas 


Correlating the various displacements, the number of hours 
required to move the gasoline-light-distillate interface from 
P to P-2 is: 





25,000 23,000 , 12,000 . 22,700 , 8300 
1748 1599 1479 * ~1522.° 1537 
= 14,3021 + 14.3840 + 8.1136 + 14.9146 
+ 5.4001 


= 57.1144 hours. 
The number of hours required to make the same displace- 
91,000 a 
1800" > 50.556 hours. 
Therefore, loss in throughput capacity is (6.5588) (1800) = 
11,806 bbl. It is not our intention to proceed further with this 
particular phase as it is hoped that the foregoing will clarify 
to the reader the approach to the problem of evaluating 
throughput losses for small volumes of distillates. 





ments at a gasoline rate would be 


line Temperature 
The effect of line temperature on the viscosity of distillates, 


OPERATING 


IDEA 





moderate as it may be, must also be taken into consideration 
when throughput losses in distillates are evaluated. Table 
2 shows approximate line temperature for each month of the 
year along with the rates obtainable in the two types of prod- 
uct at that particular temperature. Calculation for throughput 
losses in distillates for a specific month are based on the rates 
as indicated for that month. 


TABLE 2. Temperature application to rates. 





L ight-distillate ened tillate 
Average rate rate 

temperature 

(fahrenheit) (barre et per c hour) 
January... Lbiien 35 1575 1350 
February... Beer ere re eye eee 35 1575 1350 
March : 35 1575 1350 
April 40 1580 1360 
May 50 1590 1380 
June 60 1600 1400 
July 65 1605 1420 
August 65 1605 1420 
September 60 1600 1400 
October . 55 1595 1390 
November 50 1590 1380 
December 45 1585 1370 
Conclusion 


Although the foregoing does not endeavor to formulate fo! 
every variable that may be encountered in all pipe lines, it 
does establish certain constants. Therefore, it may be con- 
cluded that constants can be established for any pipe line 
system from which an “equating factor” can be derived 
which, in turn, will assist schedulers in apportioning space 
or capacity in the pipe line system with reasonable accuracy 
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Foot-scraper is 


also safety reminder 


There are at least two schools of 
thought on safety: Those who think 
you can preach too much safety and 
those who think you can never say too 
much about it. This handy foot-scraper 
safety reminder goes along with the 
latter school, because it preaches safety 
every time a worker stops to clean his 
shoes. 

By cleaning his feet, the worker not 
only keeps the floor clean, but he as- 
sures himself of better footing, always 
a desirable safety measure. And he 
can’t help but see the message each 
time he cleans his feet. 

This handy foot-scraper safety re- 
minder was made from scrap pipe and 
steel plate. The two pipes on which it 
rests are 30-in. sections of 2-in. pipe, 
while the uprights and top brace are 
1% in. pipe. Quarter-inch steel plate 
was used for the bottom brace and the 
surface upon which the message is 
stencilled. kkk 
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A close watch must be maintained when burning brush on the 
right-of-way. Personnel stand by with portable back-pack spray- 
ers to put out embers that pop out into adjacent woods. 


Efficiency, Safety Pay Off in 


Additional safety factor is provided by a field ‘‘fire truck" 
equipped with a large water tank, pump, hand units, and first aid 
equipment to meet any emergency that may arise. 
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Shaping The Pipe Line “Highways” 


Richard Hoyt 


H. C. Price Company, 
Bartlesville, Oklahoma 


An OUTSTANDING EXAMPLE OF THE 
versatility of pipe line constructors can 
be found in the clearing of right-of- 
way, the preparation of ‘the long dis- 
tance “highways” for the main con- 
struction crews that follow swiftly be- 
hind. 

The importance of this first stage in 
the construction of any cross-country 
pipe line is, of course, in direct propor- 
tion to the type of terrain through 
which the right-of-way passes. Al- 
though advance preparation of the pipe 
line route may be a small problem 
across prairie or desert, it may become 
highly complicated in crossing rich 
farmland, and is often a formidable 
task in forested mountains. 

Because terrain will differ greatly not 
only from one job to the next, but even 
on the same pipe line, contractors must 
be geared to make swift and economi- 
cal changes. Added to the need for 
great flexibilty in this phase of pipe line 
construction in an equally important 
need to maintain an extremely high de- 
gree of organization and efficiency. In- 
experienced or careless crews can cause 
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costly delays, personal injuries, or pro- 


perty damage claims. 

The importance of the right-of-way 
phase of pipe line construction may be 
illustrated from at least one point by 
the attention that it has been given by 
the H. C. Price Company of Bartles- 
ville, Oklahoma. Having built pipe 
lines in practically every section of the 
United States, Price crews have en- 
countered some of the most difficult 
terrain ever crossed by a pipe line. 

The proper treatment of right-of- 
way is regarded by Price as the accomp- 
lishment of a good and important pub- 
lic relations program between the com- 
pany that owns the pipe line and the 
people who own the land it crosses. 
Additionally, emphasis has been placed 
on efficiency and safety in right-of-way 
because of its economic importance. 
In very simple language, land abuse is 
expensive. So are personal injuries, let 
alone the human misery that can be 
avoided by observing safe methods. 

The company’s right-of-way crews 


have varied in size from 15 or 20 men 
to more than 100, depending on the job 
at hand. In the thickly forested areas, 
their job not only is more important 
but also more dangerous. The methods 
that they follow in maintaining top 
performance at this work are paying 
back handsome dividends through swift 
progress with a minimum of personal 
injuries or property damage. 

Because the safety factor is consid- 
ered equally important to rate of prog- 
ress, and because it increases efficiency, 
the crews are given thorough instruc- 
tions in the proper handling of their 
equipment. Printed safety rules, safety 
demonstrations and films play an im- 
portant part in this program. Once in 
the field, their work is closely super- 
vised by permanent and fully experi- 
enced personnel, a vital factor. 

As further protection against per- 
sonal injury, the equipment provided 
the men makes some of them look like 
a well padded baseball catcher. Safety 
helmets, heavy gloves, steel-toed shoes. 
and even shin guards are common 
equipment for their work. 
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These right-of-way crews are divided 
into several different groups for specific 
jobs. 

The first group to start work is the 
brush crew, clearing the underbrush 
and providing room for the crews be- 
hind to follow up in cutting down the 
marketable timber and smaller trees. 
Wading into the thick cover, their job 
has its own peculiar hazards and dis- 
comforts. Aside from the danger of 
mishandled axes and saws, special pre- 
cautions are taken against whiplike 
branches that flail about in the clearing 
process, the danger of snakebite, and 
the discomfort of insect bites, poison 
ivy and poison oak. In addition to 
special supervision, the safety engineer 
of each construction spread provides a 
first aid kit that is made up specially for 


each work unit, depending on the most 
common type of hazards for the par- 
ticular line of work. 

The tree cutting crews that move 
along closely behind take extra pains 
to save all timber that is large enough 
to be marketable. After cutting the 
timber so that it falls inside the right- 
of-way boundaries, the trees are trim- 
med of limbs by a third group and 
neatly stacked alongside the edge of the 
right-of-way for the land owner to pick 
up at will. 

Once the brush, tree-cutting and 
trimming crews have completed their 
work, and the right-of-way has taken 
shape as a wide swath through the 
forest, the finishing touches are given 
to cleaning up the right-of-way for the 
fastest possible progress of the men 


Safe practices pay off in felling timber. Crews are provided with safety 
helmets, heavy gloves, steel-toed shoes, and even shin guards. 
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All marketable timber is salvaged by right-of-way crews and 
stacked neatly on the right-of-way for pickup by the land owner 





and equipment building the pipe line 
itself. 

The brush, tree tops, and limbs are 
now piled up in the center of the right- 
of-way by a clean-up crew and the 
debris is burned under close supervision 
by a crew with complete fire fighting 
equipment. 

To reduce the danger of property 
damage at this point, three types of 
equipment are provided to maintain 
control over burning operations. The 
danger of burning embers that occa- 
sionally pop out into the surrounding 
woods is minimized by portable back- 
pack water sprayers. The men wearing 
them during brush-burning operations 
are able to quickly extinguish any small 
fires that might spring up. 

In addition to the portable sprayers 
each spread is equipped with a fire 
truck that accompanies the brush 
crews. 

Another major piece of equipment 
that stands in readiness for immediate 
action during this stage is the versatile 
bulldozer. Although its main job is tear- 
ing out stumps that aren’t large enough 
to need blasting, and burying unburn- 
able debris, the bulldozer stands ready 
at a moment’s notice to smash a fire line 
through the surrounding woods in the 
event of a fire breaking out of control. 

Although this equipment is an im- 
portant safeguard, the greatest emp 
hasis is placed on preventive measures 
to make it as unneeded as possible. One 
advance measure is to coordinate all 
field activities with the local forest sery 
ice Officials wherever possible. 

As in all phases of the unique indus 
try of pipe line construction, the brush 
gangs are not long in any one location 
Hacking and sawing the underbrush, 
felling larger timber, burning debris, 
and smoothing up the pipe line path 
they soon disappear in the distance 
leaving behind a broad highway fo! 
the construction crews behind. 

Done properly and safely, their work 
means swifter progress at less cost. . 
and a happy landowner. kkk 
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PROVE IT TO YOURSELF— 
Make this actual feature- 
by-feature comparison of 
the new 200-amp G-E en- 
gine-drive welder with two 
other welders of the same 
rating. You will see that 
only the new G-E welder 
has so many advanced de- 
sign features for better 
welding performance at 
lower cost. 


5 NICKELS STAND ON END while the new G-E 200-amp demonstrates the advanced engineering thought which make 
welder runs at full load. This unusually steady operation the G-E engine-drive welder your best performance by 
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ELECTRODE SELECTOR, CURRENT NON-PROJECTING GENERATOR— PUSHER ENGINE ~ BRI 
DIAL—Dual controls simplify cur- No vital parts are exposed. Full- —Air = blown gut 0 fea 
rent control, give you easier, length base encloses generator for radiator, helping : met 
more accurate adjustment. rugged in-the-field welding. prevefit vapor lock. 
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judour After Hour, at Full Load 


..> WITH GENERAL ELECTRIC’S ALL NEW 
200-AMP ENGINE-DRIVE WELDER 


General Electric’s new 200-amp engine drive welder main- 

tains steady output and 100% arc stability—hour after 

hour—even when operated above full load. 

This is made possible by combining a direct- oni 

Hercules engine with a generator specially designed for 

feld use. In addition, no matter what type or size of elec- 

trode you use, or where you set the controls, this G-E 

welder provides complete freedom from ‘“‘popouts.” This is 

due to the high recovery voltage of the welder. 

Completely field-tested on pipelines in the Houston-Tulsa 

areas for six months, the rugged new G-E engine-drive 

welder has received the enthusiastic approval of pipeline 

weldors, foremen, and superintendents. Check the feature- 

py-feature comparison chart below and see why. 

for more information, write for bulletin GEC-1333, Section 

74-2, General Electric Company, Schenectady 5, N. Y., 

or contact your local G-E Welding Distributor. He’s listed 

inthe yellow pages of your phone book. Ask him also about BUILT-IN RUGGEDNESS and easy portability of new G-E welde: 
GE.’s new pipeline electrodes—-W-610A and W-710A. is proven ‘‘on location’’ on pipeline in Houston-Tulsa area 
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CONSTANT - PRESSURE HEAVY-GAUGE METAL THROUGH- OVER 12-HOUR OPERATION—New SPRING-WOUND TRAILER AXLE— 
BRUSHSPRINGS—New OUT—16-gauge canopy, 3/16-in. slowdown control and 17-gallon | New construction of axle reduces 
feature eliminates channels, 1/4-in. crossbars with- tank give more than one-shift sidesway and weaving for easier 
need for adjustment. stand rough field conditions. operation on a tank of gas. towing, better tracking. 
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Modern Compresso;, 
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Elevation and section of a horizontal gas engine-compressor 


what are the future prospects for... 


The Turbo-Charged Horizontal Gas Engine 


Recent IMPROVEMENTS IN THE OP- 
eration of low compression, four cycle, 
horizontal gas engine-compressor units 
gained by the “turbo-charge” process 
invite a re-examination of the status of 
this type of unit in the natural gas in- 
dustry. There are many reasons to sus- 
pect that perhaps the industry has 
turned from this old reliable “work 
horse” in favor of the higher speed, 
high compression, two-cycle units too 
soon. 

Throughout its history of 50 years 
or more, the horizontal engine has been 
a great favorite with the operators be- 
cause of its dependability, low main- 
tenance requirements, and that very im- 
portant feature of low noise level. It 
has been a great favorite in spite of the 
fact that, owing to certain defects that 
will be described, its full economy po- 
tential has never been realized. The 
improvements that can be gained by 
the “turbo-charge” process so greatly 
add to the existing good qualities of 
this engine that it might be well for the 
industry to take another look and re- 
appraise the situation. 

Before entering into a discussion of 
the details involved in the installation 
of turbo-charge equipment and the im- 
provement in operation gained thereby, 
we will review some of the details of 
operation of this unit as a non turbo- 
charged, or naturally aspirated, engine. 


Importance of Scavenging 

One of the important phases in the 
operation of any internal combustion 
engine is the scavenging of exhaust gas 
from the power cylinders. It has gen- 
erally been assumed that this is no 
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For dependability and low maintenance costs, 


declares the author, few engines will equal 
it; here’s a record of Natural Gas Pipe Line 
Company’s experiences in this field 


W. E. Warner 


Natural Gas Pipe Line Company 
of America, Hooker, Oklahoma 


problem insofar as a four-cycle engine 
is concerned. It is reasoned that a 
whole stroke of the piston can be used 
to push out the exhaust gas and that 
none, therefore, should be left in the 
cylinder other than that trapped in the 
clearance volume. But such reasoning 
is in error. Scavenging is a problem, 
and it is a very big problem. Probably 
no four-cycle engine installation in 
existence, with a very few possible ex- 
ceptions where the problem is recog- 
nized, does what is considered to be a 
thorough job of scavenging. 


Must Be Thorough 

Scavenging of the naturally aspirated 
four-cycle engine is not considered to 
be thorough unless all exhaust gas is 
rejected with the exception of that re- 
maining in the clearance volume. 

To accomplish such thorough sca- 
venging, conditions must be exactly 
right with a number of influencing fac- 
tors, which are: Valve gearing design, 
exhaust and inlet valve timing, exhaust 
piping and muffler design, and intake 
manifold pressure. The exhaust valve 


must still be partially open when the 
piston reaches the end of the exhaust 
stroke, and the opening must be con- 
siderable; otherwise, all of the exhaust 
gas will not be discharged. This means 
that the exhaust valve cannot close 
until the engine is around 30 to 40 
deg past dead center. 

Because of this requirement, the in- 
take valve must be partially open on 
dead center; otherwise, when the pis- 
ton starts on the intake stroke, exhaust 
gas will be drawn back into the cylinder 
through the partially open exhaust 
valve. Valve gearing systems must, 
therefore, be designed to allow a cer 
tain “overlap” period, during which 
intake and exhaust valves are both pal- 
tially open. Also the valves must be 
large enough and must be open suffi- 
ciently at the extreme end of the stroke 
to provide a fairly large area of open 


. ing through each at this point. This is 4 


critical point that should be given the 
attention it deserves on the drafting 
board when the engine is being de 
signed. There is more involved in the 
design of a four-cycle, valve gearing 
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These horizontal engines in the Hooker Station are now operating ‘‘turbo-charged.”’ 


system than merely the elimination of 
back pressures that result only in nega- 
tive work. 


Intake Manifold Pressure 

Because of the fact that the. intake 
valve must open ahead of dead center, 
the intake manifold pressure enters the 
picture. The intake valve opens against 
a positive pressure of exhaust gas with- 
in the cylinder, and if a partial vacuum 
exists in the intake manifold, there is 
bound to be a flow of exhaust toward 
the manifold that will dilute the in- 
coming charge of fuel mixture before 
it even enters the cylinder. 

It is in connection with this phase of 
the operation that the horizontal en- 
gine, with its individual mixing valves 


for each cylinder, shows up to such a 
big advantage. The pressure drop be- 
tween atmosphere and the intake valve 
takes place across the mixing valve. 
There will be a pressure drop across 
the mixing valve of a horizontal engine 
while the piston is on the intake stroke. 
But when the intake valve closes, the 
pressure downstream from the mixing 
valve can build up again to nearly at- 
mospheric pressure before the intake 
valve again starts to open. 

This is very different from manifold 
pressure conditions on vertical engines, 
which are equipped with one mixing 
valve to feed a number of cylinders. 
The pressure depression in the manifold 
remains constant at any given load, 
and there is always a high pressure 











looking down directly into engine. Note exhaust piping arrangement. 
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differential across the intake valvc 
when it starts to open. Less overlap 
must be given the valves in the vertical! 
engines on this account, but it is merely 
a question of which is the greater o! 
the two evils. Reducing overlap ce! 
tainly is not conducive to good sca 
venging. 

In spite of the fact that conditions 
within the horizontal engines are more 
ideal for scavenging, something is al 
ways being done to “ball up” the de- 
tail. If it is not something faulty with 
the valve timing, or even the valve and 
valve gearing design, it will be faulty 
muffler design or some other phase o! 
the exhaust system at fault. Very few 
installations have been found that do 
a good job of scavenging. 

Insufficient attention has been paid 
to this very important detail. This is 
one of the two chief reasons why, in 
the past, the naturally aspirated hori 
zontal engines have failed to perform 
at their maximum economy potential! 
The term “naturally asphyxiated” en 
gine would be more appropriate when 
applied to the vast majority of non 
super-charged, four-cycle engines. 

Having trapped large volumes of 
excess exhaust gas in the fuel mixture 
we now come to the question of “what 
harm does it do?” Before this question 
can be answered, we must first discuss 
conditions necessary for maximum 
economy. 


Maximum Economy Conditions 

Maximum economy is attained only 
when peak combustion pressure is the 
maximum allowable and when com 
bustion of the fuel charge is complete 
at the point of maximum peak pres 
sure. Combustion must be fast but 
smooth and consistant so that the pres 
sure can rise without shock to its 
maximum before the piston has had 
time to move any appreciable distanc« 
on the power stroke. Combustion must 
be complete at the point of maximum 
peak pressure because the heat energy 
liberated by any of the fuel that burns 
on down the power stroke becomes 
less available for conversion into me 
chanical work. Fuel that burns toward 
the extreme end of the power stroke 
does little or nothing other than t& 
heat up the exhaust gas. 

The conditions necessary for maxi 
mum economy are very difficult t 
attain. As a matter of fact, it is most 
probable that they have never been at 
tained on any spark-fired engine in 
stallation. But the main point is tha 
they can be approached to a muc! 
closer degree if sufficient thought and 
effort is applied to the problem. Ac 
tually, if an engine is otherwise in 
good shape mechanically, there are 
only three basic requirements neces 
sary for maximum economy. They ar¢ 
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Here’s how turbo-charger appears from turbine end. 


Close-up of turbo-charger from blower end. Large pipe with ex- 


pansion joint is the turbine exhaust line. 


1. Perfect mixing of fuel and air 


2. Perfect scavenging of exhaust 
gas 


3. Constant quality of fuel mix- 
ture from stroke to stroke 


The above three provisions, com- 
bined with intelligent adjustments to 
fuel mixture and ignition timing, will 
bring about greatly improved opera- 
tion of any engine installation. 


Perfect Mixing 

Taking the requirement of perfect 
mixing under discussion first, here again 
it has erroneously been assumed that 
mixing is no problem in a four-cycle 
engine. It is reasoned that the gas and 
air are in turbulent contact through 
most of the intake stroke and all of 
the compression stroke and that this 
should allow ample time for fuel and 
air to become thoroughly mixed. But 
such is not the case, and it can be 
readily and easily proved that it is not. 
It is only necessary to adjust fuel mix- 
ture to the chemically balanced ratio 
(wherein there is just enough air in the 
mixture to completely burn all of the 
fuel) and then analyze exhaust gas. 
Both unburned fuel and free oxygen 
will be found in the exhaust, indi- 
cating that some of the hydrocarbon 
molecules failed to come into contact 
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with the oxygen and vice versa. 

In order to insure a complete burn- 
ing of all the fuel, it is necessary to 
use an excess of air in the mixture. In 
many Cases, it is necessary to operate 
with a ten per cent excess air mixture 
(ten per cent more than that required 
for a chemically balanced mixture) 
before the exhaust gas will contain no 
unburned fuel. And this means only 
that burning has been completed at the 
tail end of the power stroke which is 
still far from compliance with the re- 
quirements for maximum economy. 
Burning under this condition takes 
place all the way down the power 
stroke, and much energy will, there- 
fore, be wasted. 

In order to get a thorough mixing 
job, it is necessary to go to a very high 
excess air percentage in the mixture. 
When adjusting fuel mixture and igni- 
tion for maximum economy, the best 
procedure is to use a combination of 
the leanest possible mixture and early 


- spark timing that will result in maxi- 


mum safe peak combustion pressure. 

Care must be taken that the spark 
advance is not sufficient to result in 
negative work. The very lean mixture 
will not raise exhaust temperature when 
the ignition is timed to hold up the 
peak combustion pressure. On the con- 
trary, exhaust temperature will be at 
its lowest and exhaust valve mainte- 


nance will be greatly reduced. A lean 
mixture with a slow spark will raise 
exhaust temperature because burning 
will take place over a big percentage 
or all of the power stroke. In such 
cases, however, peak pressure will be 
low as well as inconsistent. 

The above method of mixture and 
spark adjustment will, in the great ma- 
jority of cases, lead only to trouble. Not 
because of any fault in the reasoning, 
however. It will lead to trouble be- 
cause of defects in the design and con- 
struction of engine and manifold pip- 
ing systems. Exhaust gas dilution of 
the mixture is the first and foremost 
reason why the engines cannot be ad- 
justed to maximum economy. The ef- 
fect of exhaust gas dilution can now 
be discussed. 


Exhaust Gas Dilution 

Exhaust gas trapped within the cyl- 
inder decreases excess air by virtue of 
the volume it occupies. It also reduces 
excess air by heating the incoming mix- 
ture, thereby lowering the air density. 
The reduced excess air impairs mixing 
of the oxygen and fuel. 

Not to be overlooked is the very im- 
portant matter of increased tempera- 
ture of fuel mixture at the point of 
ignition. The rate of combustion varies 
with the temperature of the compressed 
mixture at the point of ignition. Higher 
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temperatures result in faster burning. 
This was shown very definitely on an 
installation wherein the removal of a 
thin layer of water jacket scale lowered 

ak combustion pressures by as much 
as 100 psi, all other conditions of load 
and mixture quality remaining equal. 

The effect of the increased tempera- 
ture of the compressed fuel mixture 
shows up to a decided disadvantage in 
the third requirement for maximum 
economy, which is constant quality fuel 
mixture from stroke to stroke. The fuel 
systems are simply not designed to 
meter in an exact quantity of gas every 
stroke. Pressure pulsations, rough sur- 
faces, and lack of precision machining 
of mixing valves result in a slight in- 
consistency of mixture quality, which 
shows up on an indicator card as a 
variation in peak pressure. Heating of 
the mixture by the exhaust gas greatly 
magnifies the variation in peak pres- 
sures because burning rate becomes 
more sensitive to mixture changes. The 
only way to remedy this situation by 
adjustments is to enrich the mixture 
and retard the spark, either of which is 
detrimental to economy. 


Tests at Hooker Plant 

To substantiate the foregoing line of 
reasoning, some economy tests were 
conducted on the five 1250 compressor- 
horsepower, horizontal engines in the 
Natural Gas Pipe Line Company com- 
pressor plant at Hooker, Oklahoma. 
The engines in this plant were later 
turbo-charged, but the economy tests 
were conducted before the turbo- 
charge revisions. 

These engines, which are twin tan- 
dems, are equipped with a single ex- 
haust header placed in the basement, 
between the halves. The exhaust header 
receives the exhausts from all eight 
cylinders and discharges through a sin- 
gle muffler. For some reason not 
exactly understood, this exhaust stytem 
performed in a highly efficient manner 
and did a very thorough scavenging 
job. The pressure in all cylinders would 
drop to atmosphere at the end of the 
exhaust stroke, and as determined by 
low spring scale indication as well as 
operation, scavenge was complete ex- 
cept for the exhaust gas trapped in the 
clearance volume. 

Mixtures were leaned and spark tim- 
ing was advanced on all five engines. 
The stopping point was at 65 per cent 
excess air and 25 deg advance, both 
considerably beyond the standard set- 
tings that had been adopted on the 
Pipeline system. Fuel consumption 
dropped about 6 per cent from the 
standard setting of 50 per cent excess 
air and 20 deg spark advance. Fuel 
consumption with the new setting was 
9.3 cu ft of 970 Btu gas per compres- 
sor horsepower hour, or 9020 Btu per 





CIHP hr. This is equivalent to about 
8700 Btu per brake horsepower hour. 


Lowest Ever Obtained 

This is the lowest fuel consumption 
ever obtained on the Natural Gas ripe 
Line system, and it was obtained by 
adjusting to a combination of the lean- 
est possible mixture and the fastest 
spark. Emphasis must be placed on the 
tact that conditions were by no means 
perfect for maximum economy. Ex- 
haust gas in volume equal to 20 per 
cent ot the fuel mixture cnarge re- 
maimed in the cylinders to heat and 
diiute the mixture. And although tnese 
engines are equipped with a fairly large 
diameter air intake system, pulsations 
atiected to some degree the mixture 
quality from stroke to stroke. 

It can be seen that the horizontal 
engine, although it has been one of the 
most dependaple engines in the indus- 
try, could nave been made into an even 
better engine with a few cnanges here 
and there. These matters have been 
pointed out in the toregoing because 
most of the changes necessary to cor- 
rect the various faults are accomplished 
by the turoo-cnarge process. It has 
been necessary to explain these points 
in rather close detail in order to fully 
descrive the advantages to be gained 
by turbo-charging. ihe additional ad- 
vantages of tne 50 per cent or more 
increase in horsepower rating and a 
furtner reduction in the already low 
maintenance costs make this engine, 
turbo-charged, rather attractive trom 
every view point. 

kxamining the situation from the 
turbo-charge standpoint, we can see 
wnat is involved in regard to both in- 
stallation material and operation. The 
first turbo-charged horizontal engine 
was put into operation on May 28, 1954 
in the Natural Gas Pipe Line Co. of 
America Compressor Station 101 near 
Hooker, Oklahoma. This engine is a 
Worthington 24 x 36 four-cycle TTDA 
rated 1250 compressor horsepower at 
125 rmp. It was installed during the 
year 1948. 

A single Elliott L-60 turbo-blower 
unit was installed, the turbine being the 
axial flow, impulse type. Other new 
equipment installed consisted of a new 
set of exhaust and inlet cams, fuel gas 
injection valves, governor equipment to 
control fuel gas pressure on the injec- 
tion valves, and larger compressor 
cylinder liners. The unit was originally 
equipped with a 12%-in. diameter 
compressor liners, and these were ex- 
changed for 14-in. diameter liners 
needed to load the engine to the esti- 
mated 1800 compressor horsepower. 


Peak Combustion Pressure 
Control 


During discussions on the feasibility 
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of the plan to turbo-charge a horizontal 
engine, the fact was recognized that 
control of peak combustion pressure 
mignt possibly constitute a problem. 
Considerable data were at hand in re- 
gard to the burning characteristics of 
tuel mixtures of difierent air-gas ratios 
when compressed and ignited in the na- 
turally aspirated horizontal engines. 
Using this data as a guide, it was be- 
lieved that control could be main- 
tained, and subsequent tests on the 
turvo-charged engine have proved that 
sucn is the case. At 1800 hp, peaks can 
be controlled trom about 350 psi up- 
ward, the maximum allowable being 
450 psi. To date peak pressures have 
not been allowed to exceed 400 psi, and 
they will be held at this limit unless it 
is eventually decided to go furtner to 
improve economy. 

‘Lo describe tne action of the turbo- 
charge system, energy in the exhaust 
gas drives a gas turoine-driven blower 
unit that delivers air under pressure to 
the engine. With the additional air, 
more tuel gas can be burned, which 
enables the engine to develop more 
power. The most significant aspect of 
the operation, however, is the fact that, 
by virtue of the large air supply under 
pressure, a very great benedt results 
from use of part of the air for purposes 
other than combustion. 

With proper timing of inlet and ex- 
haust valves, part of tne air can be used 
to blow through the cylinders at the 
end of the exnaust stroke and not only 
completely scavenge all exhaust gas 
from the cylinders, but do a certain 
amount of cooling. 

This feature e1iminates one of the 
most troublesome defects of the natur- 
ally aspirated engine. Removal of all 
exhaust gas from the cylinder has the 
same effect as an increase in piston dis- 
placement. And it insures better mixing 
because more excess combustion air 
can be used and the compressed mix- 
ture can be ignited at a lower tempera- 
ture. 

Compression pressure is increased 
because of the higher density of the air 
trapped in the cylinder. This increases 
the excess air percentage necessary to 
control combustion. Excess air percent- 
age is also increased by lack of exhaust 
gas in the mixture. Whereas excess 
combustion air in the naturally aspi- 
rated engine at 125 psi compression was 
60 to 65 per cent, under the super- 
charged compression pressure of 175 
psi excess combustion air is probably 
about 90 per cent. 

Accurate measurements have not 
been taken as yet of the combustion air 
excess due to the difficulty in the se- 
paration of combustion and scavenge 
air. The turbo-blower apparently has 
more than enough capacity to furnish 
all of the air needed. The lean mixture 
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and fast spark combination is being 
used to adjust peak combustion pres- 
sure to the arbitrarily selected pressure 
of 375 psi which is 75 psi below the 
allowable. 

It has been found that a 25 deg 
spark advance is about right for peak 
pressure of this magnitude, and very 
smooth operation results. In fact, the 
operation remains smooth at this set- 
ting when engine speed is reduced to 
100 rpm. 

It was necessary to install new ex- 
haust and inlet valve cams in order to 
get the valve timing required for the 
scavenging action. The exhaust valve is 
timed to open 74 flywheel deg ahead 


of dead center and to close at 46 deg 
past the opposite dead center for a 
total opening of 300 deg. The inlet 
valve opens 86 deg before dead center 
and is open for the same 300 deg per- 
iod because both inlet and exhaust 
valves on any particular cylinder are 
actuated by the same cam. The overlap 
period is 132 deg, which appears to be 
ample for thorough scavenging and 
cooling of exhaust at the turbine inlet. 

Turbine inlet temperature is about 
900 F in hot weather with no cooler 
installed in the air intake system. This 
can be lowered by a delayed closing of 
the exhaust valve, which would in- 
crease overlap and thereby increase the 








"You're Right, 


there's a whale of a difference 
between coal tar and asphalt for pipe!” 





“Last time we talked, old timer, you told me pipe coatings manu- 
factured from coal tar pitch were better than asphalt. A few days 
ago I had the chance to see the big difference with my own eyes. 
We had to patch a line that was coated with asphalt and glass fiber. 
Water had gotten in through the wrapping and permeated the coating. 
The asphalt had lost its bond with the pipe — which I learn is one of 
the weak points of using asphalt for a coating. It just won't stick to 
the pipe like coal tar pitch does. Water will get through asphalt where 
it won’t with coal tar pitch. 

“Another thing I found out that whenever asphalt comes in contact 
with petroleum products it dissolves which diminishes its protective 
value as a coating. 

“We called in the S. D. Day man and he suggested for a perma- 
nent, treuble-free coating and wrapping that we use Pitt-Chem Coal 
Tar Enamels and Ruberoid Asbestos Pipe Line Felt because the coal 
tar pitch used in these products have proven themselves well. 

“We took his advice and he followed through on the job like he 
was on our payroll. I noticed too, that S. D. Day had all kinds of 
modern equipment for expediting materials and the aggressiveness 
to see that they get to the job in the field when needed. From my 
experience I know I can’t go wrong by staying with S. D. Day and 
their coal tar pitch coating and asbestos wrapping.” 


S. D. DAY COMPANY 


1973 WEST GRAY HOUSTON, TEXAS 


Distributor: 
PITT-CHEM Coal Tar Enamels 
RUBEROID Asbestos Felts 


FIELDJOINTERS 
FORMULA 291 — Skinsaver 














D-48 To obtain more information on products advertised see page E-41 


volume of scavenge and cooling ai: 
The temperature can also be lowered 
during the hot weather by installatiop 
of a cooler on the intake air system 
Such action has not been considered 
necessary, however, in view of the fact 
that a temperature of 1100 F is alloy. 
able at the turbine inlet. 


Timed Fuel Gas Injection 

In order that part of the air supply 
can be used for scavenging and cooling 
without loss of fuel gas, it is necessary 
to use timed fuel gas injection rather 
than the original mixing valve arrange. 
ment. This was very easily accom. 
plished by installing an injection valve 
in each inlet valve casing. 

Gas is injected into the regular gas 
channel through the inlet valve casing 
that terminates with a series of pipes 
discharging around the periphery of 
the inlet valve. The gas is injected into 
the air stream just before it enters the 
cylinder. This is considered to be a 
better arrangement than injection di- 
rectly into the cylinder because of a 
better chance for mixing gas and air. 
Also, the injection valve is not exposed 
to the heat of combustion and tappet 
clearances remain fixed. 

The injection valves are driven off an 
extension of the regular inlet valve 
rocker arm pin. The valves are the pis- 
ton type which travel what was former- 
ly the full travel of the inlet valves be- 
fore ports are uncovered and injection 
starts. Additional travel for the injec- 
tion period is obtained by a hump on 
the new cam. The fuel injection is timed 
to start at the point where the exhaust 
valve closes, and the injection period 
ends 60 deg before the end of the in- 
take stroke. 

By terminating injection at this point, 
the air flow that continues until the end 
of the intake stroke clears all gas that 
otherwise might accumulate and be 
blown through with the scavenge aif 
when the intake valve again opens. 

The L-60 turbine now in use prob- 
ably is not the most efficient charger 
that can be installed for this service. 
At the time of installation, it was the 
only size available for a single turbo- 
charger installation. The only other al- 
ternative was to install two chargers 
instead of one. The present unit builds 
up back pressure on the engine pistons, 
requiring the engine to exert about 100 
hp to expell the exhaust gas. Sixty 
horsepower are returned, however, by 
the pressure of the incoming air for a 
net loss of only 40 hp. It is probable 
that a more efficient turbo-charger can 
be built for this service that will result 


‘in a net gain of horsepower by utilizing 


more of the energy of the exhaust and 
require less exertion by the engine to 
expell the exhaust gas. It seems likel) 
that this can be done in view of the 
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male the largest nozzle ring of the six differ- travel, they must be closed to about 1954, and design details for the fuel 
ystem ent sizes provided, the largest being 30 per cent opening at zero. — metering system, which must be 
dere F the least efficient. This wide difference in settings can worked out to conform to pressures 
he fact Maintaining Blower Pressure be greatly reduced by installation of a that will be fixed to fit a new cooling 
allow. Shece ave severed factors that in- cooler on the blower discharge. water gasification system, have not yet 
. Whereas the load limit for smooth op- been completed. Fuel consumption has 
fluence the air pressure that the blower pg 4 
an maintain in the engine air intake eration is about 1850 hp on the very been averaging 9600 Btu per compres- 
8 ow Fike nemnene siaeet. theneioce hot days, the limit could be increased sor horsepower hour, or approximately 
supply T cosdnted [ fit the acai applied to to 2000 hp or better on these days by 9200 Btu per brake horsepower ‘hour. 
ooling the engine. At the present time, the air cooling. At 0 deg the load limit has There is not much question but that 
essary ressure is manually controlled by not been established, but it is estimated fuel consumption can be lowered 4 
rather mulation ol Gus ai weet, Tha ode to be considerably in excess of 2000 or 5 per cent from the present figure be- 
range. valves are the same as those originally compressor horsepower. cause peak pressures are intentionally 
com. used in the mixing valves. Each inlet Fuel consumption has not been ac- being held well below the allowable. It 
valve valve casing has an air valve by which curately determined as yet. Turbo- has been considered advisable to take 
the volume of air taken into each of plant a loss in fuel consumption for the time 
ar gas the cylinders can be controlled. The air A Sa = 
casing valves are all tied together with the gov- 
Pipes ernor linkage, as formerly, and will 
Ty of eventually be again tied to the gov- 
d into ernor. 
Ts the Air pressure is a function of the 
be 4 speed of the charger unit and the speed 
mn di- of the charger is a function of the 
of a volume of exhaust gas. The volume of 
d air. exhaust gas not only will vary with 
posed engine load, but will also vary with 
appet changes of atmospheric density. 
At any particular load, a lowering F | 4 
off an of pad its temperature will, by or comp ete 
valve virtue of increased air density, increase e ® 
e pis- the volume of exhaust gas. The in- pipe cutting and 
eo creased volume of exhaust gas speeds : 
28 be- up the turbine and delivers additional ve Wes b ] p 
ction air by virtue of the higher blower speed. * eve Ing equi ment 
injec- The net result, therefore, of an in- a) MN bs g M 
Ip on crease in atmospheric density is an in- ~" f o 6 
timed crease of air delivered to the engine in ee Dy, 
haust excess of the ratio of the two atmos- 
eriod pheric densities. 
1¢ in- In such a case, partial closing of the 
air valves reduces air flow to the cylin- 
Doin, ders, which in turn reduces the volume @ THE H & M MACHINE: The lightest, semi-automatic pipe beveling machine 
e end of exhaust gas. The speed of the ever made. Now you can cut and bevel 36” diameter pipe quickly, 
; that charger is reduced thereby, and the accurately with the #5 H & M weighing only 95 Ibs. Proportionate weight 
d be final result is a lowering of air pres- reductions in the other H & M cutters and bevelers. 
: " pi “a tine — @) OUT-OF-ROUND: For simple, fool-proof cutting and beveling of out-of-round 
>rob- Regulating Air Pressure pipe get the H&M outof-round attachment, manufactured to fit all 
arger The air pressure must be regulated to H&M Pipe Cutting and Beveling Machines. The roller guide follows the 
vice. correct for changes in atmospheric den- pipe contour . . . the torch follows the roller guide. 
s the etree ay psec ietond ao (@ SHAPE CUTTING: You can reduce the time consumed in shape cutting 
irbo- > oat “py home poe aes up to 95% with H&M semi-automatic shape-cutting equipment. One 
or al- > Seite pe aa = mt master template furnished with each shape-cutter. Write for your free 
rgers aaa. Sree Meese an PR copy of “More Profit Dollars for All Types of Pipe Fabrication Work.” 
uilds e being determined by ma ; ae . 
atte fold pressure as read on a mercury U Why H&M is the FIRST name in pipe-beveling. 


“100 tube. Different engine loads require dif- 


Many have imitated H&M design, but none have found a 
ferent manifold pressures, but the sys- 


substitute for H&M quality. Accuracy . . . durability — 








Sixt) ; : : 
*"- tem is practically self regulatory insofar these are features that are part of the H&M brand. H&M 
hae as load changes are concerned. —first in its field . . . and now 40% lighter. 
vable At 1800 compressor horsepower, a 
ian pressure of 12 to 14 in. of mercury is 
held on the intake system. The super- ae 
It ae 
a charge pressure within the power cylin- PIPE BEVELING MACHINE 
a ders at this load will average about 5 U. S. Trademark Reg. COMPANY 
psi. 
t « i icin ice ta ee tonne tai at eee en eS 
ae There is a very great difference in a 
the the opening of the air valves at 100 deg : 311 E. THIRD @ TULSA, OKLA. e PHONE DI 3-024) 


and 0 deg ambient. Whereas at 100 deg, 
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"steady as a rock" in any weather 


EMSCO MANUFACTURING COMPANY 
Garland, Tex. LOS ANGELES, CALIF. Houston, Tex. 
General Sales Offices: Dallas, Texas 





Typical Emsco guyed microwave installation in Oklahoma. 


Emsco microwave towers are sturdy, steady ...assure dependable 
microwave operations. Unique bridle guying of the tower top 
holds torsional deflection to a minimum. 

A pair of guys on each side of Emsco towers are anchored in 
a reverse direction. If the tower tends to twist because of wind, 
three of the guys will tighten and hold deflection of the tower 
top within specifications. 

Every Emsco tower design meets RETMA specifications. Hot 
Dip Galvanizing provides protection against corrosion. Bolted 
construction permits quick, sure visual inspection. 

For guyed or self-supporting towers unequaled for safety, struc- 
tural rigidity and economy...specify Emsco. Prompt delivery 
is assured. 


€-214-55 
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being in exchange for moderate » 
combustion pressures, especially wh 


tion is below the average of the natug 
ally aspirated engines. 

The turbo-charged engines have bea 
operating at loads ranging from 15@ 
to 1800 hp, and their performance 4% 
exceptionally smooth at all times. 4 
1500 hp, they appear to be carrying 


quick to respond to a slight increag@? 
in fuel pressure. Operation at 100 rp 
is just as smooth even though spark 
timing remains at the standard 125 rpn™ 
setting of 25 deg advance. 


Engine Condition After 5000 Hours 

The first turbo-charged engine was | 
overhauled after 5000 operating hours. 
Conditions within the cylinders were 
excellent by any standards. When com- 
paring conditions with those of the na- 
turally aspirated engines, cylinder-wall 
lubrication looked better, carbon for- 
mation was relatively non-existant, and 
exhaust valves required practically no 
attention. 

All exhaust valves were ground in 
place and none required over two ap- 
plications of grinding compound. Cyl- 
inder wear in the maximum wear loca- 
tion was less than .00025-in. per 1000 
operating hours. The piston rings, 
which already have over 40,000 hrs 
of operation, appear to be good for at 
least another 100,000 hrs. 

The turbine, at full engine load of 
1800 hp, makes no noise. Exhaust lines 
and the turbine have been insulated, 
which further réduces the noise level. 
The result is a relatively noiseless en- 
gine room and normal conversation 
can be carried on any place within the 
building. The insulation installed on 
the exhaust systems has greatly im- 
proved heat conditions within the 
building. 

What are the future prospects for the 
turbo-charged, horizontal engine? With 
a little strengthening of the main frame, 
the 24 x 36-in. engine can be rated 
2000 compressor horsepower. For de- 
pendability and low maintenance costs, 
few engines will equal it, none will sur- 
pass it. 

Insofar as fuel consumption is con- 
cerned, its ultimate performance is not 
yet known. It is safe to say, however, 
that its fuel consumption will compare 
favorably with most of the present 
spark-fired engines. In view of its other 
qualities, as well as improved economy. 
the industry might do well to take 
another look at the horizontal engine. 
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_ Ae CONGESTION-FREE 


MICROWAVE SYSTEM 


Now offered You by RCA for the 
Uncrowded 2450-2700 mc Band 


If you’ve hesitated about Microwave because of 
any concern about spectrum congestion in 
certain areas, you'll welcome news about RCA’s 
revolutionary MM-26. First to operate in the 
uncrowded 2450-2700 megacycle portion of 
the microwave spectrum, this new system, 
offered only by RCA means: 


NO CONGESTION —PEAK DEPENDABILITY 


No perplexing engineering problems to solve 
in getting your system oriented. And your system 
won’t be subject to interference from systems 
now in operation, thus providing all-time reli- 
ability. Single side band suppressed carrier fre- 
quency division multiplex is used exclusively to 
meet highest standards of dependability. 


PROTECTION AGAINST OBSOLESCENCE 


Available frequency space is utilized most effi- 
ciently, offering more systems in one band, thus 
giving added protection against obsolescence— 
a major economic advantage. The new system 
can feed into existing RCA systems and so be 
added to your present equipment. 


HIGH SIGNAL-TO-NOISE RATIO 


Up to 30 high-performance voice channels of 
famous RCA quality, or several hundred teletype 
and signalling channels are provided in one 
system. You get high signal-to-noise ratio, 
clearer telephone conversations, less distortion, 
less cross talk. You can expect better voice chan- 
nel performance, dependable telemetering and 
facsimile, all-weather performance. 


**BUILDING-BLOCK”’ ADAPTABILITY 


RCA’s 12 basic units are readily interchange- 
able, which means you can put together a wide 
variety of stations, each designed to provide a 
specific combination of facilities. You get 
equipment exactly to your specifications, each 
combination being clearly explained on catalog 
sheets. Integrated operation of all units assures 
convenience and versatility in system planning, 
uniformly high performance. 


EASY INSTALLATION —SERVICING 


Conventional triode tubes, unregulated power 
supply, familiar circuits, obviate the need for 
specially trained personnel. Tuning is simpli- 
fied because the frequency is controlled from the 
terminal through the entire system. ee 
Microwave is today’s most modern form of radio for 
private communications systems. A radio beam car- 
ries communications and control signals from one 
place :v another, following a narrow line-of-sight 
path. RCA was one of the first to pioneer in Micro- 
wave. Today its installations cover the nation and 
the globe. Only RCA systems provide so man) 
advanced engineering features. Microwave special- 
ists will be glad to answer any questions and 
plan your installation. Mail Coupon below for 
further particulars. 


New stylized racks with doors feature modern func- 
tionalized design and open back for ease of servicing. 
Open cabinet shows complete Microwave Terminal. 
Closed rack shows stand-by equipment. 


Communications Equipment 


Radio Corporaiion of America 


® 
RADIO CORPORATION 


of AMERICA 


COMMUNICATIONS EQUIPMENT 
CAMDEN, N. J. 
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Department Y-127, Building 15-1, Camden, N. J. 
Please send me new booklet on RCA MM-26 Microwave—a system for the uncrowded 
2450-2700 mc band, designed for pipelines, utilities, railroads, turnpike, common carrier. 


NAME TITLE. 





COMPANY 
ADDRESS 
CITY. 
[_] Have an RCA Representative get in touch with me. 








STATE 
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NEW 26-FT mobile office that recently went into fulltime use with 
engineering department of Lone Star Gas Company. Built-in stor- 
age space is important feature. At left is temporary warehouse. 


: 
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Offices, Warehouses, Homes — 











Trailer replaces other “temporary” building which is missing from 
this picture—the shack-type office. Trailers are also becoming 
popular for use as warehouses in the field. 


Trailers Find Important Use in Pipe Line Operations 


Pipe line contractors and operating companies are putting wheels on their 


offices and warehouses in keeping with the rapid movements of the industry 


RAPIDLY becoming popular with 
pipe line construction contractors and 
some operating pipe line companies 
that have large scale construction, re- 
pair or maintenance projects is the use 
of trailers for offices, mobile ware- 
houses and living quarters for em- 
ployees. 

Convenience, mobility, and economy 
of operation are probably the principal 
reasons for recent extensive uses being 


SPACE, left, is provided for conferences in Lone Star trailer. Con- 
struction superintendent Bob Elkin and compressor department 
superintendent Tom Skrabanek are pictured in mobile office. 


meer ; sds cecceamaae 


Dean Hale 
Editor, Oil and Gas Pipelining 


made of these mobile “headquarters.” 

In the years before World War II, 
“house trailers” were infrequently seen 
around construction jobs, pipe line or 
otherwise. With the advent of the na- 
tion’s second major conflict of the cen- 
tury, bringing a big demand for indus- 
trial workers in areas unable to house 





them, the mobile homes or house trail- 
ers became common sights. 
Construction firms in the same 
period found they could well utilize 
these boxes on wheels for offices and 
warehouses where the type of construc- 
tion they were performing would justify 
moving them around. Use of trailers 
by the armed forces during World War 
II and subsequently for a multitude of 
purposes also brought the flexibility of 


INTERIOR view, right, of Lone Star’s trailer office showing cabi- 
nets and other built-in features, including desks, map cabinets, and 
file cases for important papers. 











OFF! 
quick 


wh 
car 
del 
ing 


BI 


spl 
ke 








OFFICE trailers used by Bechtel Corporation. These field offices house all business records of job, and can be 
quickly moved to new locations with minimum effort and confusion. 


INTERIOR of one of trailer warehouses 
shows arrangement of metal parts bins 
where necessary supplies are kept. Trailers 
can be moved anywhere on job, eliminate 
delays when vital parts are needed by hav- 
ing them close by. 


BILL CREGO, left, office manager of H. C. Price Company’s 
spread two, enters a 37-ft headquarters trailer used by Price to 
keep office work moving along with fast-moving pipeliners. 


operation of these units to the atten- 
tion of the construction industry. 

Use of trailers for various purposes 
has proved a boon to the pipe line con- 
tractors. Where formerly a contractor 
needed to construct a temporary build- 
ing for office use and other temporary 
structures for warehousing purposes, 
usually at considerable cost for lumber, 
labor and equipment, he can now wheel 
the mobile units into location and be- 
gin operations in minimum time. 

Trailers for the various uses can be 
found in any size, shape, color or other 
description one would care to make. 
They range in size from small 12-ft, 
two-wheel units up to giant size tandem 
units requiring a truck-tractor to trans- 
port them from location to location. 

Some come equipped with their own 
sources of light, either portable electric 
generators or batteries, and heating, 
varying from LPGas to oil, coal, or 
woodburning stoves. Many units have 
dual equipment, and can use power 
provided locally and natural gas for 
heating purposes. 

These trailers can be bought custom- 
built, replete with special equipment 
and gadgets of all types, or can be con- 
structed by the contractor’s own per- 
sonnel between jobs or at the home of- 
fice shops. Some are fancy, some are 
plain, but all meet the requirements of 
the user in that they are economical 


and can be utilized to best advantage of 
his particular needs. 

Features of trailers used as offices 
often include special built-in cabinets 
for storing of maps, specifications, 
purchase orders, invoices, and the 
often-large assortment of other paper 
work necessary to modern industry 
Spaces are provided for timekeepers, 
office managers, foremen and other 
supervisory employees. The interiors of 
these mobile office units are designed to 
be functional and perform yeoman 
service compared to the requirements 
often made of other types of offices. 

Trailers used for warehousing often 
contain special steel bins for storing 
parts and supplies, portable electric 
generators, hoists on racks for lifting 
heavy objects, and other special equip 
ment. These mobile warehouses usually 
are large van-type trailers, pulled by 
truck-tractors. 

Because pipe line construction is a 
nomadic trade by the very nature of the 
work performed, many of the em 
ployees of pipe line contractors live in 
mobile homes, moving them as the 
necessity arises. In most instances 
these trailer homes are privately owned, 
but in a few cases contractors have pro- 
vided quarters for personnel where the 
jobs are distant enough from civiliza 
tion that other suitable quarters are not 
available. kk 


JOE RILEY, right, Price welding foreman, points to two of thre« 
huge semi-trailers used bv pipe line construction company 
mobile equipment warehouses. 












CAPACITY, PRESSURE 


PUMPS FOR EVERY OIL INDUSTRY AND POWER CURVES 
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New...with Many Uses 


. SHE anti 
; ON 88 
80 65 190 230 270 10 
RPM OF PUMP 
58 73 89 104 re 
INPUT HORSEPOWER REQUIRED at MA Kikwuw 


Type DISPLACE MENT 
Horizontal Triplex Plunger Pumps with 6” stroke, avail- ee - FG, 3670 - 12 10 2!'x 6" 
able with either of two fluid ends. Large capacity fluid = 

end (Fig. 3671) takes plungers with diameters of 214” to 

31,", and operates with pressures from 1575 to 800 psi. 98 ©6380 
Small fluid end (Fig. 3670) takes plunger with diameters te aes 
of 114,” to 24” and operates with pressures from 6250 to 
1935 psi. See chart at right for displacement capacities 
at various speeds. 








105 3600 


64 2680 
77 2640 


70 2400 


Typical Uses 

Water flooding, salt water disposal, power oil pumping, 
oil well acidizing, crude oil gathering systems, under- 
ground storage, cementing service, formation fracturing. 
Either fluid end can be supplied in the material best suited 
for the required service. 

Design Features 

Gaso simplicity throughout, with fewer parts made extra 
strong to minimize operator’s worries and prolong pump 
life. Overhaul, when required, is a simple job. 


Write today for special Bulletin on the Gaso 3600 Series 


» GASO PUMPS 


for every oil industry need 


230 ra 
RPM OF PUMP 





56 73 69 104 1 
INPUT HORSEPOWER REQUIRED AT MAXIMU¥ 


DISTRIBUTORS 
W. L. SOMNER COMPANY, Shreveport, Louisiana © POWER PUMPS, INC., Long Beach, California NORTEX ENGINE & EQUIPMENT CO., Wichita Falls,! 
New Orleans, Louisiana e Odessa, Texas PEDDLERS, INC., Houston, Texas LUFKIN FOUNDRY & MACHINE CO., Casper, Wy0 


Tinsley, Mississippi e Brookhaven, Mississippi LUFKIN MACHINE CO., Ltd., Edmonton, Alberta 


Old lines, new lines, fluid problems... 


Internal Cleaning of Operating Lines 


Can Improve Gas Flow Efficiencies 


Keeping lines clean internally — without curtailing service — 
can raise flow efficiencies as much as 18 per cent. . . at little cost 


Paul L. Hughen 


A PIPE line designed to transmit the 
maximum quantity of gas between two 
_ points would be round, straight, level, 


_ and would have a clean and smooth in- ~ 


ternal surface. Efforts are made by 
pipe line engineers to approach this 
| condition. Many factors, however, 
_ prevent accomplishment of this goal. 

Rough terrain, coupled with the 
necessity to follow a generally prede- 
termined route, prevents the accomp- 
lishment of a straight and level pipe 
line. Many construction features and 
the condition of the pipe itself when in- 
stalled will govern the smoothness of 
the internal surface of the pipe. 

The care taken in keeping the pipe 
line clean during construction and in 
the initial cleaning prior to placing the 
line in service is one controllable fea- 
ture that cannot be emphasized too 
much. After the line is placed in serv- 
ice, the economic methods of controll- 
ing the quantity of gas that can be 
transported through a given pipe line 
becomes very limited. 

After the pipe line is placed in serv- 
ice, the operating people can maintain, 
to a limited degree, control of only one 
of the factors mentioned above that 
contribute to the quantity of gas that 
can be transported between two points. 
This factor, the internal cleanliness of 
_ the pipe line, can be worked on and 
maintained or improved with the pipe 
line in service with no curtailment of 
_ throughput if proper facilities for run- 
_ Ning scrapers are provided during con- 
_ Struction. 


| Disadvantages of Taking Line 
_ Out of Service 

The practice of taking lines out of 
service in order to conduct internal 
Cleaning operations is rapidly being 


discarded because of high load factors 
that have been increased greatly by de- 
velopment of underground storage 
fields and take-or-pay-for-whether- 
taken-or-not clauses in purchase con- 
tracts. 

In some instances, it is possible to 
take short sections of line out of serv- 
ice without seriously curtailing the sys- 
tem throughput if multiple lines are in 
operation between the points in ques- 
tion. This situation would certainly not 
be true on large diameter, single line 
systems. ; 

It is not uncommon to transport 
from 500 to 600 Mcf per day through 
a single 30 or 36-in. line. To take a 
line of this size out of service for any 
length of time presents a_ serious 
problem. 

There just isn’t a proper time to take 
a line in a well designed and operated 
system out of service for internal clean- 
ing operations. The only logical ap- 
proach to the problem of internal 
cleaning is to do the job without cur- 
tailing the throughput by on stream 
cleaning. 


Devices for On-Stream Cleaning 

The tool ordinarily used to perform 
internal operations on a pipe line is the 
“scraper.” The scraper is to the pipe 
line somewhat like the piece of cloth 
hanging on the wall of a hotel bath 
room is to the hotel. 

A note attached to the piece of cloth 
says: “Use This Cloth to Clean Your 
Glasses, Daub Your Lipstick, Blow 
Your Nose, Polish Your Shoes, and 
Then Take It Home With you.” 

Pipe line scrapers, although no cure- 
all as is the piece of cloth in the hotel 
bath room, are used to purge air from 
lines, remove fluid from lines and to 
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do various cleaning operations. Many 
companies have been using scrapers for 
these purposes for many years but on- 
stream cleaning of natural gas pipe 
lines has been in use only about seven 
years. 

Usually, the facilities needed to 
handle scrapers on stream are scrape! 
traps, by-passes, lead-in and kicker 
lines, and usually but not always, full 
opening valves in the pipe line. Col- 
lapsible scrapers will operate through 
ventura type valves. 

Normally, scraper traps are located 
at active compressor station sites or at 
future compressor station sites. The 
distance between traps is not consist- 
ent but the shorter sections are more 
desirable for efficient cleaning opera- 
tions. Successful cleaning operations 
are being conducted on sections 50 to 
70 miles long. 

The controlling factor is usually the 
location of compressor stations. 

Figs. 1 and 2 show typical installa- 
tions on Texas Eastern’s system. Fig. | 
shows the facilities at an active com- 
pressor station and Fig. 2 shows the 
facilities at a future station site. 


Scraper Running Procedure 

With all valves on the outgoing 
scraper trap and lines attached to 
scraper trap closed, the gas in the trap 
can be exhausted to atmosphere by 
opening blow-off valves on the trap. 

Then, open scraper barrel and insert 
sert scraper; close scraper barrel, purge 
air from trap if necessary by use of the 
1-in. equalizing line, close blow-off 
valves; before closing equalizing valves, 
equalize pressure across scraper and 
scraper trap valve; check to be sure 
scraper trap valve on receiving end is 
open: open outgoing scraper trap valve 
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When You Meter Crude : 














mi 
tir 
& qu 
. Increase over-all accuracy of : 
6 
. accounting procedures. . 
* 
ce 
vi Improve the efficiency of your a 
a 
* ~~ dispatching operations. . 
oe 
o . Ss e| 
: , Reduce excessive filling and 
" evaporation losses of products. . 
° | 
¢ 
2 
° Reduce. tankage and capital 
METER PR OopbDuctT 5 P -_ ad f - 
Factories: 5715 Smithway St., Los Angeles 22, Calif.; P. O. * investment require or termina ‘ 
Box 500, Succasunna, N. J. Offices: Atlanta, Chicago 7, e 
Houston 20, Los Angeles 22, New York 17. Canada: Toronto 
12, Vancouver 1. International Division— Milwaukee 1, Wis. = 


D-56 To obtain more information on products advertised see page E-41 THE PETROLEUM ENGINEER, November, 1955 



















and you are ready to kick scraper out 
of trap into gas stream. 





t, 

2 

By throttling the station discharge * 
yalve, a differential pressure is built up 5. 
(about 15 to 35 Ib is recommended) + 
across the discharge valve; open kicker e. 
valve and kick scraper into main line 10. 





stream. | 
Discontinue throttling the discharge 


yalve and close kicker valve, after you 
are sure scraper has entered full stream 
of main line gas and then close scraver 
trap gate. 

An average differential pressure of 
3to 5 lb will exist across the scraper as 
it moves along with the gas stream. 

By simple displacement, calculations 
as to the time of arrival at the receiving 
trap can be made. The scraper can be 
tracked accurately up to the scraver= 
trap by listening with various devices 
or with one ear to a blow-off upstream 
of receiving trap. By exhausting a small 
amount of gas ahead of scraper to at- 
























t. 

2. 

mosphere, the scraper can be brought > 
into the scraper barrel. 5. 
If personnel are not readily avail- 7. 
able, scrapers are sometimes brought : 
10. 





in unattended by leaving the receiving 
line open. When ready to remove 
scraper, close receiving line, open 2-in. 
blow-off on end of scraper trap to be 
sure scraper has moved to the end of 
scraper barrel. After you are sure 
scraper is in barrel, close 2-in. blow-off 
and scraper trap gate. Exhaust gas in 
trap to atmosphere through blow-offs, 
open trap, and remove scraper. Close 
trap and blow-offs to finish job. 











Determining When to Run 
Scrapers 
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INCOMING 
SCRAPER 
SCRAPER 
SCRAPER 
SCRAPER 
OUTGOING 


HD RDO 


HAALAN 


yn 


STATION 


RECEIVING LINE VALVE 
STATION SUCTION VALVE 


KICKER LINE VALVE 
STATION DISCHARGE GATE 
STATION BYPASS GATE 
EQUALIZING LINE VALVE 
EQUALIZING LINE VALVE 
EQUALIZING LINE VALVE 


STATION SUCTION VALVE 
INCOMING SCRAPER TRAP GATE 
SCRAPER BARREL BLOWOFF 
SCRAPER BARREL BLOWOFF 
RECEIVING & KICKER LINE VALVE 
SCRAPER BARREL BLOWOFF 
SCRAPER BARREL BLOWOFF 
OUTGOING SCRAPER TRAP GATE 
BYPASS GATE 
STATION DISCHARGE GATE 
EQUALIZING 
EQUALIZING 
EQUALIZING 







SCRAPER TRAP GATE 
BARREL BLOWOFF 
BARREL BLOWOFF 
BARREL BLOWOFF 
BARREL BLOWOFF 
SCRAPER TRAP GATE 


FIG. 1. Scraper trap at operating 
stations. 

















LINE VALVE 
LINE VALVE 
LINE VALVE 


FIG. 2. Scraper trap at non-operating 
stations. 





Experience has shown that the 
quantity of gas of a constant quality 
that can be moved through a given sec- 
tion of line at fixed inlet and outlet 
pressures and temperatures will not re- 
main constant over long periods of 
time. The degree of reduction of the 
quantity that can be moved through a 
given section under this set of condi- 
tions is indicated by the line efficiency. 

It is not uncommon for the efficiency 
of some sections to drop 5 to 10 per 
cent within one year under certain con- 
ditions, such as fluid accumulations. 

Periodic efficiency checks will de- 
termine the trend and the trend is the 
important factor of the pipe line 
efficiency. 

If the trend is downward, we know 
that it is time to eliminate the cause of 
the drop. The cause could be accumu- 
lations of water, dirt, or liquefied hy- 
drocarbons. In addition to loss of 
throughput, such ‘accumulations in 
some areas also mean possibilities of 


PERCENT LINE FLOW EFFICIENCY 


FIG. 3. 
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hydrate formations, so it is time to cor- 
rect the conditions by running scrapers. 

When a new line is placed in opera- 
tion, the maximum efficiency that is 
reasonably possible should be deter- 
mined immediately and be used as a 
guide in future checks. By comparing 
future efficiency checks with this fig- 
ure, we are able to know when the line 
is as clean as it should be. 


How Much Can Efficiency 
Be Raised? 


In discussing the question of “How 
much can the line efficiency be 
raised?,” it will be necessary to qualify 
the pipe line we are to discuss. Since 
the internal condition of the pipe and 
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117.73 Miles 











FIG. 5. Wheelersburg to Berne. 


the amount of foreign matter in the 
line, lengths of the section to be clean- 
ed, and the type of scrapers to be used 
all constitute factors influencing the 
effectiveness of a cleaning program, 
we have set up three typical examples 
of cleaning programs conducted on 
our system and tabulated the results 
obtained. 

Old system—constructed for crude 
oil and products service—example No. 
1. Our original pipe line system con- 
sisted of about 2800 miles of line built 
for crude oil and products service. The 
efficiency of this system, when placed 
in service company in 1947, was 67 
per cent. By the use of siphons, drips, 
and scrubbers for fluid removal, we 


were able to increase the efficiency to 
72 per cent. 

It was obvious that other means of 
bringing up the line efficiency must be 
used. Fortunately, scraper traps had 
been installed on these lines during 
construction so little alteration was 
necessary to enable us to start our in- 
itial internal cleaning program. 

The original system, discussed here 
during the period from 1947 through 
1954 had been increased from 2800 to 
approximately 3050 miles by the con- 
struction of several short loop lines. It 
will be impossible to discuss the system 
by sections since over 50 sections are 
involved. The weighted efficiency of 
the original system will be used. 
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Fig. 3 shows the efficiencies by years 
and the number of scrapers run in or- 
der to produce and maintain the yearly 
weighted efficiencies. A scraper run- 
ning program was started in May, 
1948, with amount of work done by 
years tabulated. With the exception of 
afew test runs to atmosphere, all these 
runs were made on stream. 

Mill scale, water, liquefied hydro- 
carbons, paraffin, welding rods, and 
skids were removed from the line in 
great quantities as well as other items 
not mentioned. 

The program discussed herein re- 
sulted after running test by out-of- 
service Cleaning. 

As these lines are not typical of pipe 
lines constructed for gas service we 
will discuss another example of a line 
that was designed and constructed for 
gas operation. 

Fluid removal—example No. 2. In 
August, 1953, we placed in operation 
a 307-mile 24-in. pipe line, a schematic 
of which is shown (Fig. 4). This line 
was equipped with scraper traps and 
full opening valves throughout. One 
reciprocating type compressor station, 
equipped with gas scrubbers, was con- 
structed at Joaquin, Texas. No drips 
or other means of fluid removal from 
the line proper were installed, except 
the scrubber installations at Red River. 

The weighted efficiency of this line 





in September, 1953, soon after placing | 


line in service, was 97.6 per cent. By 
July 21, 1954, the line efficiency had 
shown a trend downward with individ- 
ual section efficiencies being tabulated 
below as shown in Table 1. 

In order to bring the line back up 
to about what was expected, at least 
97.6 per cent efficiency, we launched 
a cleaning program, the first phase of 
which was conducted between August 
9, 1954, and August 18, 1954. During 
this period of time, we removed hun- 
dreds of barrels of fluid from the line. 


The number of scrapers run are tab- | 


ulated in Table 1. These scrapers were 
run in pairs in order to save time and 
labor. 

On August 20, 1954, another ef- 
ficiency check revealed that we had 


increased the efficiency of the line con- 


siderably. One section came up 7.7 


per cent while the sections downstream | 


from the compressor station came up 
only 0.7 per cent. This variation is ex- 


plained by the fact that little, if any, | 
fluid passed through the scrubbers at | 


Joaquin. Thus in a few days time, we 


improved our line in excess of 5°per | 


cent. 
The next efficiency check, made Oc- 


tober 22, 1954, revealed the line was | 
continuing to accumulate fluid and | 
that we must not allow the accumula- | 


tion to continue for long. In December, 
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NOW! Get 4.-way Savings 


... The time-tested quality coal tar coating in 
tape form...now made with Xtra thickness 
of coal tar for Xtra savings 





SAVES TIME and TROUBLE 


TAPECOAT-X is easier to apply, 
saves time on the job. An exclusive 
new insert speeds unrolling and appli- 
cation. This liner disappears during 
the application process—never gets 
in your way. 





TAPECOAT-X is designed 
for today’s needs in protect: 
ing pipe, pipe joints, fittings, 
mechanical couplings, tanks, 
and other surfaces vulnerable 
to corrosion . . . above or be- 
low ground. Available in rolls 
of 2”, 3”, 4”, and 6” widths. 
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SAVES LABOR 


The extra thickness of coal tar in 
TAPECOAT-X permits a single-wrap 
application to make it go farther, faster 
and reduce labor costs. 


-—-— ee ee ee ee 


SAVES MATERIAL 


Because it can be single-wrapped and 
give the same effective protection as 
the usual double-wrap method, 
TAPECOAT-X covers more surface 
per foot of tape. 


SAVES MONEY 


| 

| 

a 

| With reduced labor cost, greater cov- 
erage and faster application. TAPE- 
COAT-X saves you money right down 
the line. 


Write for literature presenting the complete 
performance story on TAPECOAT-X. 





The TAPECOAT Company 


ORIGINATORS OF COAL TAR COATING 


IN TAPE FORM 


1533 Lyons St., Evanston, Illinois 


To obtain more information on products advertised see page E-41 
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ELECTRICAL 
PRESSURE 
TRANSMITTER 










"| Model 176 Teledyne 
— has 8 pressure ranges, 
up to 10,000 P.S.I. 


Especially designed for use in 
applications where space is at a 
premium, the new Model 176 
has all the major features of the 
larger Model 158 Teledyne with 
the added ability to withstand 
overload up to 100%. Only 2%" 
in diameter and 342” long, it is 
one of the most advanced pieces 
of equipment of its kind avail- 
able. It measures, and transmits 
pressures of gases and fluids to 
indicating and recording instru- 
ments and has a host of exclusive 
features found nowhere else. 
Bonded strain gage construction 
(insensitive to vibration and 
shock), stainless steel pressure 
chamber, high frequency re- 
sponse, linear output over full 
pressure range, temperature com- 
pensated for zero shift and sensi- 
tivity change. Easily disassembled 
for clean-out and repairs. 

PLEASE NOTE: Contact us for calibra- 


tion service on Pressure Transducers. 
0 to 25,000 P.S.I. 


Write for Illustrated Literature 

















TABER INSTRUMENT 
CORPORATION 
SECTION 56 
111 Goundry St., N. Tonawanda, N. Y. 
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TABLE 1. Line efficiency and scraper runs 24-in,— rovident City-Castor ee 


No. No. 
scrappers scrappers % eff 
run % eff run iner 
pelt 8-9-5 % eff f efi 820-54— 1213-54— ef ing9ge 
Section 7-21-54 8-17-54 8-20-54 increase 10-22-54 10-22-54 12-22-54 12-23-54 12.93.45 
Provident City—Hempstead 87.5 4 93.1 90.1 3.0 6 93.1 3.0 
Hempstead— Huntsville 88.1 4 92.6 5 92.4t 0.2 8 93.6 12 
Huntsville—Lufkin 89.0 4 96.7 7 92.4} 4.3 6 98.6 6.2 
Lufkin—Joaquin 91.9 4 97.7 8 93.2 4.5 6 98.8 56 
Joaquin—Castor 93.8 | 94.5 7 95.3 0.8t None* hig 
t—Two scrapers run through this section on Oct. 19, 1954, accounts for 0.8 per cent increase one 
t—Efficiencies between Hempstead and Lufkin were calculated as one section 


* 


—No scrapers run through this section 








___ TABLE 2. Line efficiency and scraper runs 30-in, line—Wheelersburg to Berne, 


No. scrapers run 
Section Date of eff between « 
Wheelersburg—Athens 0 
Athens—Berne 3-24- ) 
Wheelersburg—Athens j 
Athens—serne ) 
Wheelersburg—Athens - 
Athens—serne 
Wheelersburg—Athens 
Athens—serne 
Wheelersburg—Athens 
Atnens—serne 
Wheelersburg—Athens 
Atnens—BHerne 
Wheelersburg— Athens 
Athens—serne 
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more scrapers were run through the 
line with results tabulated in Table 1. 
Less fluid was removed with the second 
series of scrapers than with the first. 

Note again that the efficiencies 
downstream of the compressor station 
did not decrease as did other sections, 
sO nO scrapers were run in these sec- 
titons during the second series. 

We realize that fiuid inputs of this 
scope normally would not be allowed 
on gas transmission lines. Such situa- 
tions do arise, however, and, if proper 
facilities are available, can be easily 
handled without interrupting service. 

Since the fluid removal example 
does not constitute a problem normally 
encountered on a transmission line, we 
have selected an example that will 
show results obtained by cleaning a 
line that has been in service about 
three years. Very little fluid was re- 
moved during this cleaning program 
sO we may refer to this example essen- 
tially as a cleaning project. 

New line — 3 years in operation — 
example No. 3. A section of 30-in. line, 
shown on Fig. 5, constructed in 1952, 
and receiving initial gas for cleaning 
purposes on July 15, 1952, will be 
used as an example of a delayed clean- 
ing program designed to raise the line 
efficiency above that initially accom- 
plished by partially cleaning the line 
immediately after construction and fol- 
lowed by supplemental drying of the 
line (removing water resulting from 
hydrostatic test) and operational clean- 
ing. 

The operational cleaning in 1952 
was limited to the amount accmo- 
plished in removing water left in the 
line as a result of hydrostatic test with 
no concentrated effort to obtain maxi- 
mum line cleaning and efficiency. 

During 1953 and 1954, a few addi- 
tional scrapers were run, resulting in 


tf dates 


—= 


——. 


Total no. 
scrapers Total % eff 

eff &% eff change run change 
92.5 0 te 
90.3 0 a 
92.9 +0.4 2 +0.4 
90.9 +-O.6 2 +0.6 
93.3 +0.4 6 +0.8 
88.5 2.4 6 —1.8 
95.3 +2.0 10 +2.8 
89.8 +1.3 10 —0.5 
96.9 +1 6 1s +44 
10.4 +0.6 18 +0.1 
98.2 +1.3 28 +5.7 
92.6 +2.2 28 +2.3 
9. 1.4 37 +7.1 
19.6 +3.0 38 +5.3 


| 


| 


a total of 19 scrapers having been run 
through the section from Wheelersburg 
to Athens, 4 in tandem by construction 
forces and 15 singles by operational 
forces and a total of 20 scrapers hay- 
ing been run through the section from 
Athens to Berne, 1 by construction 
torces and 19 by operation forces by 
March 24, 1955, the date of starting 
the latest cleaning program on this line. 

The first efficiency checks on these 
sections made in December, 1952, 
showed the efficiency to be 87.6 per 
cent, which was less than expected and 
less than other sections that had been 
more thoroughly cleaned. By March 
3, 1953, the efficiency had increased 
by further drying to 90.4 per cent. This 
efficiency was maintained~ approxi- 
mately constant through 1954 by run- 
ning a few scrapers and on March 24, 
1955, at the start of the latest cleaning 
program, was 92.5 per cent from 
Wheelersburg to Athens and 90.3 per 
cent from Athens to Berne. 

It was obvious that many scraper 
runs would be required to clean the 
line to the degree necessary to reach 
the maximum efficiency. Table 2 shows 
a tabulation of the scrapers run and 
the line efficiencies at intervals between 
various series of scrapers. 

Note that the section downstream 
of the future station site not only failed 
to increase but decreased after the first 
several runs into the future station site. 
This fact points out clearly that a trans- 
fer of contents of one section into an- 
other section will seriously increase 
your cleaning problem. Scrubber in- 
stallations would prevent this problem. 


Summary 

The information tabulated in Fig. 
3 and Tables 1 and 2, when analyzed, 
will show conclusively that in-service 
cleaning programs can be adapted to 
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The Author 
&% elf Paul L. Hughen is pipe line superin- 
iNcreage tendent for Texas Eastern Trunsmission 
lean Corporation. He 
30 has had more 
19 than 18 years’ 
6.2 experience in 
a the natural gas 
a, industry. Hug- 
hen was grad- 
vated from 
et. Louisiana Poly- 
rne, technic Institute 
“a in 1937 with a 
al Ze B S in civil en- 
is: gineering, with 
Pe additional educational training ob- 
+0.4 tained at the University of Chicago and 
as Centenary College of Shreveport, 
~1.8 Lovisiana. He joined Texas Eastern in 
+2.8 1947 and has served in various capaci- 
ae ties, including that of division man- 
+0] ager. Prior to that time, Hughen was 
+5.7 associated with The Southwest Natural 
te Gas Company, United Gas Pipe Line 
5.3 Company, and the Louisiana Ordnance 
———— Plant. 
nm run . 
sburg old pipe lines constructed for crude oil 
uction and products service and later con- 
tional verted to gas service, fluid removal 
: hav- problems, and original cleaning jobs on 
from new pipe lines. After analyzing the 
Iction data presented herein, we find that the 
es by following points have been established. 
arting 1. Long sections, 50 to 70 miles 
5 line. are difficult to clean but can be eco- 
these nomically cleaned by in-service run- 
1952, ning of wear-compensating, spring- 
5 per mounted, brush type scrapers. 
») ; i , , : 
d and 2, The amount of foreign matter +4 DEEP FROST LINE in Saskatchewan makes it necessary to dig 
been removed from the line with the scrap- 
larch ers cannot be used in all cases to evalu- trench to depths of 6 feet or more for crude oil flow lines. This 
eased ate the effectiveness of scraper runs. a fe , ; 
This Seaiy vines soot i ee speeds re- Cleveland ‘‘240,” owned by Swift Current Contractors of Swift 
roxi- f covery at the scraper trap, yet may | Current, Sask., more than met these depth requirements for over 30 
run- affect an increase in line efficiency. . ; : ' ‘ . : ee 
hh 3. We are unable to accurately miles of 3-inch gathering lines in the Coleville Oil District. The 
ining forecast the number of scraper runs = hig spoil volume excavated by the “240”’s deep-digging wheel 
from required to produce one point increase ‘ ; Ss : 
> per in efficiency. We do know, however, | Was easily handled by its ample, speed-synchronized dirt conveyor. 
that as we approach the maximum ex- 
-aper pected efficiency, more and more 
. the scraper runs are required to produce | 
each an increase in efficiency. | EXTRAORDINARY MANEUVERABILITY 
10WS 4. Time and labor cost can be re- | enables the “240” to start trench 
and duced by running “trains” of scrapers right at the wellhead and do a fast 
veen instead of single scrapers. clean job of cutting sharp turns 
3. Maximum efficiency is a term and zig-zags frequently required 
eam often applied loosely, particularly when in gathering lines trenching. This 
ailed os to new pipe lines. To =, Cleveland is a rugged depend- 
first ine the economic maximum efiici- able performer on all kinds of 
site. ency that can be obtained by cleaning, neha 
8 ‘ pipeline jobs, large and small. 
ans- itis necessary to conduct accurate ef- 
- an- ficiency checks and to compare ef- 
ficiencies against number of scr — . 
4 In th; g oe Your local distributor will show you how Clevelands do more — for less 
ip n this manner the economic limit can Sey a 
lem. be determined. THE CLEVELAND TRENCHER COMPANY « 20100 St. Clair Ave., Cleveland 17, Ohio 
Acknowledgment 
Fig. This discussion was presented at the 
zed, 10th Annual Gas Technology Short 
vice Course, Texas A&I College, Kingsville, 
1 to Texas, June 1-3, 1955. *** 
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Maxino A “HOT TAP” ON A PIPE LINE 
25 feet underwater calls for consider- 
able ingenuity, preparation, and calm 
seas. The first such operation of this 
type was just recently completed off the 
Louisiana Gulf Coast by Brown and 
Root, Inc., for Magnolia Petroleum 
Company. 

Magnolia’s problem was how to tie 
in a new producing well in Block 95 — 


Made Under 
25 Feet 
Of Water 


i ABR eA RI oC 





Tapping machine comes out of caisson after tap was completed. One work. 
man can be seen removing coupon cut from pipe. Operation was continued 
around the clock to take advantage of weather. Note piling and bracing 
necessary to keep caisson steady. Pump unit at right kept caisson dry. 


some 30 miles offshore in the Eugene 
Island area — with the company’s 10- 
in. gathering line. 

Personnel from the engineering firm 
decided that the best solution to the 
problem would be split shell caisson 
that could be lowered over the line and 
pumped dry, so that workmen could 
make the line tap. 

The caisson as devised is a steel 





Steel piling was driven on four sides of caisson to steady it, and steel H-beams were 
welded to the square framework to keep caisson from moving. Buoyancy of caisson 
exerted considerable pull on pipe and whole operation had to be done in calm seas. 





cylinder 30 ft long, with an elliptical 
cross section 6 by 8 ft. It is split into 
two identical sections and hinged at the 
top. The top is open. The edges of the 
shell are V-shaped and lined with foam 
rubber to make a water-tight seal when 
the sides are closed. 

At the bottom of the cylinder, which 
has a flat bottom, are pipe seals con- 
prised over short sections of larger 
sized pipe, lined with foam rubber and 
designed to fit tightly around the pipe 
line to make a water-tight seal. 

Prior to lowering the caisson, the 
section of line selected for the hot tap 
was uncovered by a dredge. The cais- 
son was then lowered like a clamshell 
bucket over the uncovered line. With 
divers overseeing the work, the caisson 
was clamped together by means of a 
winch line arrangement and pumped 
dry. 

To steady the caisson during the hot 
tap operation, steel piling was driven 
on four sides and steel H-beams were 
welded to the square framework to pre- 
vent the caisson from being moved 
around by the current and waves. ‘This 
also eliminated possible damage to the 
pipe underneath, to which the caisson 
was clamped. This “firming-up” was 
necessary because the buoyancy of the 
caisson exerted considerable pull on 
the pipe, and the entire operation had 
to be performed in calm seas. 

The tap was made by first welding a 
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The 16-ton, 30 ft long, 6 by 8 ft elliptical- 
cross-section is shown here being lowered 
to the bottom. The pipe line, buried some 
4 ft in mud, was exposed by dredging. 
The caisson, split into two identical halves, 
was clamped together by means of a 
winch arrangement, which can be seen at 
right front of caisson. 


flange to the pipe line, securing a valve 
to it, and then placing the “hot tap” 
machine in place. After the tap was 
completed, a 6-in. header was welded 
vertically to the line and brought to the 
top of the water, where a valve was in- 
serted. : 

Following removal of the caisson by 
a derrick barge, a permanent struc- 
ture similar to an offshore drilling plat- 
form, except that it is only about 6 ft 
square, was installed over the header 
and valve for protection. Final step in 
completing the job was to tie-in the 
producing well to the line. 

Once the operation began, it was 
continued around the clock to take ad- 
vantage of a lull in weather. 

The tap was made on Magnolia’s 
10-in. line linking its Block 95 platform 
to the Block 51 platform. The origi- 
nal 12.7 mile line was laid in 1952 by 
Brown and Root. 

Significance of this method of tap- 
ping underwater lines can be seen in 
that it is now possible to tie in new off- 
shore wells without undertaking costly 
new construction or having to raise the 
submerged lines to the surface. * * * 
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3000 SOUTH BRENTWOOD BLVD.- ST. LOUIS 17, MISSOURI 
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New transmission company—Midwestern 
Gas—and Tennessee Gas ask FPC approval 
on plans for $98,000,000 system with 
400,000,000 cu ft per day capacity 


Dean Hale 
Editor, Oil and Gas Pipelining 


More NATURAL GAS SERVICE FOR THE 
upper North Central region of the U. S. 
is being proposed. And if companion 
applications filed in October with the 
FPC by Tennessee Gas Transmission 
Company and a new associated firm, 
Midwestern Gas Transmission Com- 
pany, are given a green light, construc- 
tion of the much talked about Trans 
Canada Pipe Line may also get into 
high gear. 

The two firms have filed applications 
for construction: of over 2000 miles of 
new pipe line, 14 new or enlarged com- 
pressor stations, and at a cost of some 
$141,000,000, all of which are pro- 
posed for completion in 1956 if ap- 
proval is granted in time. 

Midwestern is proposing a 1112- 
mile, $98,000,000 Tennessee to Minne- 
sota gas line to serve a market area 
comprised principally of Minnesota, 
Wisconsin, western Michigan, and east- 
ern North Dakota, which it terms 
“long-neglected” and without natural 
gas service in many of the areas. 

Midwestern has also asked the FPC 
for authority to import 200,000,000 cu 
ft of gas per day from Canada, to be 
delivered into the northern end of its 
pipe line system at the international 
boundary near Emerson, Manitoba, by 
Trans Canada Pipe Lines, Ltd. 

Contracts for purchase of the Ca- 
nadian gas were announced in August. 
Terms of the contract also call for the 
purchase of an additional 200,000,000 
cu ft daily when and if available. 

Midwestern’s board chairman is 
Gardiner Symonds, who is also presi- 
dent of Tennessee Gas, and president 
of Midwestern is N. W. Freeman, who 
is also senior vice president of Tennes- 
see Gas. The company is headquart- 
ered in Houston. 

Three applications were filed by Ten- 
nessee Gas, two of them involving sys- 
tem expansions costing approximately 
$43,000,000 and increasing delivery 
capacity of its pipe line system to 2 bil- 
lion cu ft daily and 2.5 billion cu ft 
daily on peak days, with the third ap- 
plication asking authority to deliver up 
to 86,755,000 cu ft daily to Trans Can- 
ada Pipe Lines at its eastern end. 

In one application, Tennessee is re- 
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questing permission to construct some 
$18,600,000 in facilities that would en- 
able it to sell Midwestern some 200,- 
000,000 cu ft daily — half of its re- 
quirements. Delivery would be made 
into the south end of the Midwestern 
line near Portland, Tennessee, where 
Midwestern would tie in with Tennes- 
see’s multiple line gas transmission sys- 
tem from the Gulf Coast to New Eng- 
land. 

The facilities proposed would in- 
clude five new compressor stations in 
Texas, Louisiana, Mississippi, and Ten- 
nessee, additions to four existing sta- 
tions, and about 100 miles of gathering 
lines in Texas and Louisiana. 

A second application calls for a $24,- 
300,000 system expansion in Ken- 
tucky, Ohio, and Pennsylvania, includ- 
ing 162 miles of loop lines, two new 
compressor stations in Tennessee and 
Massachusetts, and additions to four 
other compressor stations. 

These facilities will be required to 
meet expanding needs of Tennessee’s 
existing Customers, estimated at 108,- 
978,000 additional cu ft daily for the 
1956-57 heating season, says the appli- 
cation. 

The third application, to deliver 86,- 
755,000 cu ft of gas per day to Trans 
Canada at the International Boundary 
near Niagara Falls, on a short term 
basis, if approved would help the Ca- 
nadian line in its program to serve and 
develop markets in the area between 
Toronto and Montreal prior to com- 
pletion of the all-Canadian pipe line. 

Trans Canada has a line, completed 
in 1954, from Niagara Falls to To- 
ronto, through which Toronto now re- 
ceives gas. It has a contract with Que- 
bec Natural Gas Corporation to supply 
the requirements of Montreal and en- 
virons. 

Midwestern’s application describes 
much of its proposed market area as 
“long-neglected”, and without natural 
gas service despite strenuous efforts 
exerted for many years by public offi- 
cials and local gas industry leaders. 
Many distribution companies have 
signed letters agreeing to purchase gas 
from Midwestern. 

Requests for service have been re- 
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ceived from distribution companies and 
industrial plants in other parts of the 
area. While many of these potential 
customers now have natural gas service, 
their long lists of unaccepted applica- 
tions from the public for service prove 
their present supplies are inadequate, it 
was pointed out. 

Midwestern says the entire area ac- 
cessible to its pipe line will benefit from 
service by a new natural gas pipe line 
system whose management has an 
established reputation for aggressive 
merchandising of natural gas, it was 
stated. 

Delivery capacity of the Midwestern 
Gas line, to cross Minnesota, Wiscon- 
sin, Illinois, Indiana, Kentucky and 
Tennessee, would be 400,000,000 cu ft 
per day. In addition to the 1112-mile 
main line, 648 miles of main line ex- 
tension of 3 to 18-in. diameter are 
planned, plus five compressor stations 
located near Portland, Tennessee; 
Paris, Illinois; Sharon, Wisconsin; 
Brainerd, Minnesota, and Noyes, Min- 
nesota. 
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Construction would start at once 
after FPC authorization, with comple- 

tion and start of service estimated at 

November 1, 1956. Customer firms to 

which Midwestern Gas proposes serv- 

ice, and maximum daily quantities, in- 

clude: 

City of Ada, Minnesota, 994,000 cu 
ft; Central Wisconsin Gas Company at 
Sparta and Tomah, Wisconsin, 5,988,- 
Qu0; City Gas Company, Antigo, Wis- 
consin, 4,998,000; Consumers Gas 
Company, Detroit Lakes, Minnesota, 
3,11/,0uU; City of Duluth, Minnesota, 
37,106,000. 

Iron Ranges Natural Gas Company, 
in these Minnesota towns: Aitken, Au- 
rora, Biwabik, Bovey, Buhl, Calumet, 
Chisholm, Coleraine, Cooley, Crosby, 
Cromwell, Deerwood, Eveleth, Gilbert, 
Grand Rapids, Hibbing, Hoyt Lakes, 
Ironton, Keewatin, Kinney, Marble, 
McGregor, McKinley, Mountain Iron, 
Nashwauk, Proctor, Scanlon, Silver 
Bay, Taconite, and Virginia, 66,661,- 
(Uv cu ft. 

Merrill Gas Company, Merrill, Wis- 
consin, 2,900,000 cu ft; Minnesota- 
Valey Natural Gas Company, Little 
Falls and Staples, Minnesota, 
5,105,000; Montana-Dakota Utilities 
Company, Crookston, Minnesota, 
3,164,000. 

Northern States Power Company, 
117,707,000 cu ft, at the Minnesota 
towns of Bayport, Birchwood, Brain- 
erd, East Grand Forks, Forest Lake, 
Lake Elmo, Mahtomedi, Moorhead, 
Newport, Oak Park, St. Cloud, St. Paul 
Park, Sartell, Sauk Rapids, Stillwater, 
Sunrise Park, Waite Park, White Bear 
Lake, Wiliernie, and Winona; the 
North Dakota towns of Fargo, Grand 
Forks, and South West Fargo; and the 
Wisconsin towns of Altoona, Chippewa 
Falis, Eau Claire, Hudson-North Hud- 
son, La Crosse, Onalaska, and Viroqua. 

Northwest Gas and Power Com- 
pany, Cloquet, Minnesota, 3,366,000 
cu ft; Peoples Gas Company, Marsh- 
field, Wisconsin, 3,714,000; towns of 
Shawano and Clintonville, Wisconsin, 
3,634,000; Superior Water, Light and 
Power Company, Superior, Wisconsin, 

12,631,000; City of Wadena, Minne- 
sota, 1,805,000. 

Wisconsin Fuel and Light Company, 
10,357,000 at the towns of Brokaw, 
Mosinee, Rothschild, Schofield and 
Wausau, Wisconsin; Wisconsin Hydro 
Electric Company, Menomonie, Wis- 
consin, 2,272,000; Wisconsin Public 
Service Corporation, 24,943,000 at the 
towns of Marinette, Oconto, Peshtigo, 
Park Ridge, Stevens Point and Whiting, 
Wisconsin, and town of Menominee, 
Michigan. 

Wisconsin Rapids Gas and Electric 
Company, 4,740,000 at the towns of 
Biron, Nekoosa, Port Edwards and 
Wisconsin Rapids, Wisconsin. * * * 
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This versatile pipe cleaning and priming 
machine can be used for line traveling operation or with 
stationary base (shown above) for yard cleaning 


and priming—either way it is better built and more 


efficient to give you faster, trouble-free service. Crose 


cleaning and priming machines are available for all 


sizes of pipe including 36.’ 
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MOS © 


MANUFACTURING COMPANY, 


INC. 


2715 DAWSON ROAD © PHONE MAdison 6-2172 © TULSA, OKLAHOMA 
15225 EAST COLFAX AVENUE, AURORA, COLORADO © 500 FIFTH AVENUE, NEW YORK CITY 


DISTRIBUTORS: 
| CROSE-CURRAN LTD., EDMONTON @ = CROSE PIPELINE EQUIPMENT CO., INC., NEWARK, N. J 





To obtain more information on products advertised see page E-41 
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A. L. Dunlap 


Professor of Mechanical Engineering, 
Tulane University, 
New Orleans, Louisiana 


H :storicatty FIRE PROTECTION WAS 
tirst provided to reduce financial loss — 
direct out-of-pocket losses caused by 
destruction of product or plant. In most 
industries this is still the main reason 
for providing fire protection, but the 
concepts of financial loss have broad- 
ened and taken on new facets. Among 
these are higher insurance costs, busi- 
ness interruption and loss of markets, 
and loss of prestige due to failure to 
provide continuity of service. 

Gradually, the theory that govern- 
ment must protect the lives and prop- 
erty of its citizens has developed many 
statutory or regulatory reasons for pro- 
viding fire protection. These are cov- 
ered in fire-protection codes, building 
codes, state fire marshal acts, ICC 
regulations, etc. 

For many years in the hazardous in- 
dustries and with growing force in re- 
cent years in other industries, fire-pro- 
tection equipment has been devised 
and installed to protect personnel. Such 
installations not only protect personnel, 
but sometimes give a big boost to mo- 
rale of the workers. 

While the same fire-protection equip- 
ment may produce economic advan- 
tages, fulfill statutory requirements, 
and at the same time provide safety to 
personnel or meet other desired objec- 
tives, it is important to give each pur- 
pose its proper weight before the de- 
gree of protection or the type of equip- 
ment is determined. 


Degree of Protection 

The degree of protection desired is, 
of course, dependent upon the objec- 
tives to be achieved. It requires knowl- 
edge but little understanding to meet 
statutory or insurance requirements as 
these are quite explicit. But to provide 
maximum protection to product and 
plant and to personnel is a lifetime 
study in the petroleum industry. For 
economic reasons the amount of fire 
protection provided must, to a consid- 
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for Terminals and Stations 


How much protection and what type of equipmen: 
to use? Here’s a roundup of historical developmen; 
and available equipment to aid in making an 
analytical approach to this important problem 


erable extent, be planned upon a calcu- 
lated risk basis, but these calculations 
must include not only past statistics, but 
also thorough knowledge of the product 
and processes, coupled with a not too 
bridled imagination on the part of the 
fire-safety director: This is particularly 
true when new products and processes 
are involved. 


Type of Equipment 

The selection of the type of equip- 
ment depends largely upon the hazards 
involved, and also on the basic purpose 
for which it is provided and the degree 
of protection desired. Fire-protection 
equipment of pipe lines and terminals, 
as here conceived, includes all designs, 
devices, and equipment which con- 
sciously contribute to the prevention of 
fires or to their control and extinguish- 
ment. 

With this concept of fire-protection 
equipment it becomes evident that its 
planning starts along with the planning 
of the location of a pipe line and the de- 
sign of its pumping stations, metering 
and delivery points, and tank farm or 
other terminals. An unprotected pump- 
ing station or tank farm is frequently 
an unwanted neighbor to even a small 
town. Adequate protection, provided 
in the initial design, may permit more 
advantageous location of these facil- 
ities. 

In selecting fire-protection equip- 
ment it is necessary to keep in mind the 
fact that a fire must have fuel in a com- 
bustible state, heat, and oxygen. Any 
design or procedure which will keep 
these three apart will prevent a fire. 
Any equipment or procedure which 
will separate or remove one of these 
three from the other two will extinguish 
the fire. 

As solids and liquids in general will 
not burn but only their vapors, any de- 
vice such as conservitor or floating 
roof tanks which reduce vapor forma- 
tion can be considered as a fire-preven- 


tion device, although it may have some 
other main purpose. Tight pipe lines 
and well-designed pumps, valves, and 
fittings will prevent vapor formation. 
Good ventilation can reduce vapor con- 
centrations below the combustible 
range. Elimination of trash and vegeta- 
tion, protection from lightning or static 
discharges, explosion-proof wiring, seg- 
regation of motors and internal-com- 
bustion engines, and safe welding prac- 
tices will remove many sources of 
ignition. Oxygen exclusion is only prac- 
tical in closed lines or vessels, and its 
deliberate use for fire prevention is 
limited to the handling of pulverized 
coal and other special applications. 


Extinguishing Methods 

Fire-extinguishing methods make use 
of the same basic principles as those for 
fire prevention. Potential fuel may be 
removed. For example, trucks can be 
driven out of the area or tanks drained. 
(Tank draining should only be resorted 
to under competent supervision.) Heat 
can be removed, generally by cooling 
with water. This is the mechanics of 
most fire extinguishment. Oxygen can 
be crowded out by use of inert gas such 
as CO, or by water vapor. In some 
types of fires, notably those inherent to 
the handling of petroleum products, an 
indirect approach, one of separating or 
isolating the members of fire’s triangle 
has been very successful. This is the 
basis for the use of foam. In this use of 
foam, it might be likened to a flexible 
fire door. 

Most of the fire-protection equip- 
ment and methods now applicable to 
pipe lines and terminals developed 
around the tank farm. Early attempts to 
fight tank-farm fires with solid hose 
streams met with little success at sav- 
ing the involved tank, but resolved 
themselves into battles to protect ex- 
posures. Unpromising as water ap- 
peared to be for fire fighting in the early 
days of the petroleum industry, it is 
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still the main agent in this field today, 


‘put it is used with more understanding. 


During the past 40 years its chief ap- 
plication has been in the production of 


cases the fixed piping is run all the way 
back to the pump house. 

The earliest successful foam system 
was the two-solution chemical system. 





tained. In other cases a portable dual 
powder-foam-liquid generator is used 
alongside of the product tank dyke, 
thus reducing yard piping. The third 



































fire-fighting foam. This system required large chemical step in chemical foam development was 
Fire-fighting foam as it is known to- storage tanks, pumps, and two lines to reduce it to a single powder type 
day is of two kinds, classified by the ac- from the chemical house to the foam- This forms foam in the piping imme 
nent tion that forms its bubbles, i.e., chemi- mixing chamber on the product tank. diately following the generator, re- 
cal foam and air foam. Chemical foam This system has given way largely to quires only one pipe (but a slightly 
nent is one in which the reaction of an the two-powder system or the single larger one) from the generator to the 
1 an alkaline salt, generally sodium bicar- powder system. In some cases the two- point of delivery, and eliminates the 
ponate, and an acid-salt solution, us- powder system was substituted for the foam-making chamber as such. 
lem yally aluminum sulphate, releases car- solution system by replacing the chemi- Since World War II, mechanical o 
hon-dioxide bubbles contained in thin cal storage tanks and pumps by powder air foam has been making great strides 
water films. The tensile strength of storage bins and a dual powder-foam- A hydrolized protein is pumped o1 
these water films is enhanced by a liquid generator. The same dual piping induced into the fire stream. An air-in- 
third ingredient. Mechanical or air system to the product tank was re- duction type of nozzle is used at the 
foam is produced by entraining air into ——= a —<——————— 
a water stream ae a “stabilizer” | se - 
to form the bubble shells. 
The action of these foams is similar. | 16 and 20" HIGH- PRESSURE GAS 
some On the surface of a burning liquid they e e 
lines separate the vaporizing fuel from the | Li | E S | OD | F | E D MM MOUUCEE 
. and burning gases. They also insulate the 
ation. surface of the liquid where vaporiza- ee a 
r COn- tion takes place from the heat of the 
stible fire, thus cutting down on the active 
>geta- fuel supply. It is probable that these 
Static foams have a pronounced cooling effect 
}, Sg- as the thin water shells of the bubbles COLORADO 
Com- are idealy formed for heat absorption INTERSTATE GAS CO. 
a seas on USES W™SON STOPPLE* TO FACIL- 
: rae Bae os mae 
1d its Foam Systems 4 
on is Details for foam systems vary con- aes ~y Baratp <allgpe 
rized siderably with the type of foam used THE CITY OF DENVER 
and the particular installation, but basi- 
cally they all consist of: | (i <—Uqgnes 
(1) a water supply — this may range 
© use from an elaborate system of yard pip- 
a . ing and pumps down to a tank truck OPERATORS TURNING CRANK TO LOWER THE STOPPLE* 
y b and pump; SEALING ELEMENT INTO PIPELINE 
in Be (2) a stock of chemicals — this may 
ined. range from well-housed storage tanks 
“i or bins down to a few pails carried ona MANUFACTURERS 
oling — o on a st LIGHT AND HEAT COMPANY 
sf Tl feline the chemicals into the water OF PITTSBURGH, CONTINUED fam 
stream at the proper rates —this may GAS SERVICE TO SEVERAL 
such consist of pumps, injectors or other de- THOUSAND CUSTOMERS IN 
some vices, fixed or portable; THE VICINITY OF WHEELING, es 
nt to (4) a means of delivering the foam WEST VA. WHILE INSTALLING & 
S, a0 liquid (water and chemicals) to the de- A_ NEW PRESSURE REDUCING e; 
1g OF sired point of application. STATION ON THEIR 16” GAS B<2*™ 
ingle In the case of the cone roof tank, a TRANSMISSION LINE 
fe mixing chamber is mounted high up “Patent Pending 
“abl upon the side of the tank. In most cases 
— the foam is formulated at this point, pan Mr apd TAL- PUR CHASE 
just as it is introduced to the tank. De- 
julp- flector plates may direct the foam down hats poset oy 1 ee 
e : the side of the tank to the surface of 
a the liquid or a more elaborate system 
wt such as a spiral chute or a flexible tube 
en read be pig seed to ee U. D. Wi Wi In 
ntly to the liquid surface. Fixed pipe ThwZo 
Ived lines are generally run back from the | L U@ LUo Ge 
= foam-mixing chamber to a point just | x 4038 TULSA 9, OKLAHOMA 
4 outside of the dyke—at which the | , | 
ar) | chemicals can be introduced and water in eee; See Sa ear ae 
it 1s secured from the yard piping. In other Buenos Aires * Durban, Natal, South Africa 
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Super bending quality and work- 
ability speeds construction... 


Lone Star 7D Line Fipe 


There’s real economy and extra speed in con- 
struction when you use Lone Star pipe. Lone Star’s 
convenient pipe inventories, the direct haul of the pipe 
from the mill, the stringing of the pipe along the right- 
of-way without rehandling, superior bending quality .. 
all these facts contribute to the sweeping trend to 
Lone Star. 














Lone Star’s vast, completely integrated steel plant was 
especially built for and dedicated to serving the dynamic 
oil and gas industries. Lone Star meets API specifications. 
Neighbor, wherever you are, specify Lone Star .. and we 
both get a good deal! 
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EXECUTIVE-SALES OFFICES 

W. Mockingbird Lane at Roper oe P. O. Box 8087 « Dallas, Texas 
DISTRICT SALES OFFICES : 

Houston, Texas Midland, Texas | San Antonio, Texas 





Tulsa, Oklahoma | Wichita Falls, Texas | Shreveport, La. 
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point of discharge of this foam liquid 
thus producing a fire-fighting foam. Re. 
cently a new mechanical foam employ. 
ing a “wetter” water solution (probably 
with some additions) has come onto 
the market. 

All of these foam systems also cap 
be adapted for use in fixed-spray sys. 
tems or used in hand lines to fight seal 
or isolated fires or to form an insulat- 
ing coat against exposure. Realistic. 
sized tests and authentic information 
are necessary to determine the appli- 
cability of each type of system or type 
of foam to the product under consid- 
eration. The early foams had little effect 
upon fires involving water-soluble soJ- 
vents, ethyl alcohol, etc., but there are 
now available foam-making chemicals 
(at a somewhat increased cost) that are 
applicable to a wide range of petroleum 
products. In comparing costs of the 
various systems, it has been the practice 
of some companies also to consider the 
desirability of having “mutual aid” 
stocks of similar foam-making com- 
pounds available in their area. 


Fog Systems 

At one time, water was considered to 
be useless or even harmful in direct 
application to flammable liquid fires, 
but tests and experience during the past 
10 years have shown that water ap- 
plied rapidly in a finely divided form, 
as spray or fog, is very effective in com- 
bating petroleum fires. 

The action is largely one of cooling 
but also involves some smothering 
(oxygen exclusion) and when applied 
at relatively high pressures directly to 
the surface of oils, forms a tough in- 
combustible emulsion which for a short 
time acts much like foam. Water spray 
can be used advantageously in either 
fixed systems or hand lines. Fixed 
water-spray deluge systems have been 
applied to pipe line pumping stations 
and unloading docks. 

At one unloading dock the deluge 
water-spray system is designed not only 
directly to protect the dock structure 
and product piping but also to provide 
a water curtain on either side of the 
dock in case of a floating oil fire. Foam 
distributed by a fixed piping and noz- 
zle system has been used as the major 
protection of pumping equipment and 
valve pits. As 1 gal of water can make 
approximately 10 gal of foam, foam 
has a peculiar advantage where water 
supply is limited. 


Extinguishment by Cooling 

One oil company has been the leader 
in developing an ingenious method of 
fire control or extinguishment by cool- 
ing. This method, applicable only to 
liquids that do not vaporize freely at 
usual storage temperature, makes use 
of the inherent cooling ability of the 
stored liquid to quench its own fire. 
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Compressed air or nitrogen — it 
doesn’t seem to make much difference 
which — is introduced at the bottom of 
the tank, gently agitating the stored 
liquid. This drives the cool liquid from 
the bottom to the top of the tank, thus 
cooling the surface below the vaporiza- 
tion and ignition points. 

Fixed CO, and dry chemical extin- 
guishing systems may have proper ap- 
plication in pumping stations under 
particular circumstances, and the CO, 
industry, either high pressure or low 
pressure, has something to offer in in- 
erting tanks and containers for repairs. 


Portable Extinguishers 

Portable extinguishers have their 
place in pipe lines and terminals at 
points where a fire may be expected to 
be small, or where it can be caught in 
its incipient stage. 


Alarms and Controls 

Any of the fixed systems can be 
manually or automatically operated. 
Automatic controls can be applied for 
alarm purposes only, or may be ar- 
ranged to operate the complete system. 
Fixed-temperature devices or ones de- 
pending upon the rate of temperature 
increase are most frequently used, but 
those that operate in the presence of in- 
flammable vapors have considerable 
value in pump houses and yalve pits, 
mainly for alarm purposes, so that 
product valves can be operated before 
real trouble starts. 

A fire safety director has a veritable 
encyclopedia of information available 
as to the causes and control of fires. He 
also has available a variety of highly de- 
veloped equipment for controlling fires. 
With eternal vigilance he can approach 
closely the ideal fire protection required 
by management. 


Future Possibilities 

But what of the future? Fire-protec- 
tion development has not remained sta- 
tic in the past and there is no reason to 
expect it to in the future. Will present 
methods be improved and made more 
economical or will entirely new ideas 
be developed? Will simple additives be 
found effective in controlling boil-over 
as has been tried in the varnish indus- 
try? The petroleum industry in its de- 
velopment has and will continue to 
create its own fire-protection problems. 
The answers to these problems will, to 
a large extent, come from the analyti- 
cal and imaginative minds within the 
industry, coupled with experiment and 
free interchange of informaiton. 
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Diesel-driven air compressor units, shown here in final phase 
of fabrication and testing before going out on the line, will 
be used in testing the new 1000-mile, 30-in. American Louisi 
ana Pipe Line. Each unit has two low-stage and one high 
stage compressors. 


American Louisiana To Test 
New 30-in. Gas Line With Air 


T ESTING with air has begun on com- 
pleted sections of the first 400 miles of 
30-in. line being laid by American 
Louisiana Pipe Line Company this 
year between Willow Run, Michigan 
and Slaughters, Kentucky. Eventually, 
the entire 1000-mile, 30-in. main line 
between Detroit and North Tepetate, 
Louisiana will be air tested as construc- 
tion progresses in 1956. 

Each section of the line will be tested 
to 944 psi, a minimum of 10 per cent 
above the maximum operating pres- 
sure. This pressure will be maintained 
for a 24-hour test period, with a record- 
ing chart made for the entire period, 
and will also be checked by a dead 
weight tester. 

After a completed section of the line 
has been tested and the pressure check 
completed, the pressure will then be 
bled into the next section when it is 


ready for test. Test sections will vary in 
length from 5 to 15 miles. 

Each individual test unit is made up 
ot two low-stage compressors and one 
high-stage compressor, driven by diese! 
engines. The low-stage compressors 
discharge directly into the suction side 
of the high-stage compressor. 

The low-stage compressors develop 
a pressure of 150 psi and the high-stage 
compressor develops up to 1000 psi. 

In assembling the equipment, and 
following fabrication of connections, 
the low stage compressors were tested 
to 300 psi and the high stage compres 
sors were tested to 1200 psi, ove! 
period of 24 hours and recording charts 
made for the entire period. 

Each of the test units will have a 
crew comprised of six men, who will 
work in 8-hour shifts of 2 men to each 
shift. kk 
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Charles N. Adams 


Assistant District Superintendent 
Phillips Pipe Line Company 
Odessa, Texas 


Topay’s economic situation in the 
petroleum industry makes mandatory 
the most profitable use of all compo- 
nents of our natural petroleum re- 
sources. Natural gasoline, usually pro- 
duced at a plant located in the gas field, 
often must be transported a consider- 
able distance to its place of ultimate use 
by rail or truck since plant output may 
not justify a products pipe line. The 
tariff in such cases makes its use as 
blending stock an expensive ingredient 
of the finished product. Occasionally 
natural gasoline is mixed with crude 
oil for pipe line transportation to the 
refinery, but this arrangement is seldom 
desirable to the refiner because of un- 
usual plant operation when handling 
such a mixture. 

Hence, when capacity is available in 
crude-oil lines, question is often asked: 
“Why not ship natural gasoline through 
these lines in batches?” 

In answering this question, it has 
been found that the movement of nat- 
ural gasoline in batches through crude- 
oil pipe line systems often results in 
considerable loss to the shipper be- 
cause a large portion of each shipment 
loses its original identity because of 
contamination and must be reproc- 
essed. Since this reprocessing is an ad- 
ditional cost, it is readily seen that the 
reduction of contamination and result- 
ing product degradition is a highly de- 
sirable goal. 

Batch shipments of natural gasoline 
through a common carrier crude line 
in Oklahoma were begun in 1951. Ship- 
ments originated at the tank farm of a 
gasoline plant and were delivered to a 
crude-oil terminal more than 100 miles 
away. Product mixing was so great 
during the first batch shipment that it 
was necessary to reprocess all of the 
gasoline. 

Initial shipments consisting of 25,- 
900 to 50,000 bbl slugs of natural gaso- 
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Batching Natural Gasoline 
Through Crude Oil Lines 





. can be a profitable opera. 


tion for both shipper and pipe line company; 


biggest pitfall is in keeping product from becoming 


contaminated. Here’s what one company has found 


by experience. 


line were pumped into the crude line 
without any special internal cleaning 
program or use of any separating me- 
dium at the interfaces. The greater part 
of each shipment was discolored by 
crude oil solution and foreign mate- 
rial in suspension. 

The cost of reprocessing the con- 
taminated natural gasoline was consid- 
ered excessive by the shipper, and as 
a result the shipper elected to move the 
natural gasoline by another means. This 
loss of revenue to the pipe line caused 
it to take steps to provide better serv- 
ice. Upon assurance by the pipe line 
carrier that a satisfactory solution 
would be worked out, the business was 
returned. 

In an effort to reduce the percentage 
of each batch received as contaminated 
natural requiring reprocessing, a series 
of studies was begun from which the 
background for this paper is taken. The 
primary objectives were to maintain 
Saybolt Color and ASTM Gum Con- 
tent at destination equal to that at origin 
point. 


100 


Character of Contamination 

Contamination in this case resulted 
from the mixing of natural gasoline 
with crude oil and from the suspension 
in solution of miscellaneous foreign 
matter in such proportions as to lower 
the Saybolt Color index or to increase 
the ASTM Gum Content, or both. 

Factors Affecting Contamination. In- 
vestigation revealed that the factors af- 
fecting contamination are dependent on 
the internal condition of the pipe, the 
method used to clean the line internal- 
ly prior to gasoline shipments, the me- 
dium used for separation of the inter- 
face, the rate of flow during move- 
ments, and various techniques of 
operation. 

The internal condition of the pipe 
was the outstanding factor affecting 
contamination. The line through which 
these batch shipments were made was 
constructed in the late 1920's of sec- 
ondhand 6 and 8-in. pipe and had re- 
ceived only the repairs necessary to 
provide continuous operations. It was 
generally known that internal pitting 
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Internal equipment used during natural gasoline batching operations. At left are two 
§-in. swabs, one with spur wheel noisemakers attached (to aid in locating the swab’s 
arrival or passing); an 8-in. knife-type scraper; and two 8-in. brush-type scrapers of 
jointed design for traversing sharp bends encountered in the line. 


existed and that many areas had been 
half-soled or full-soled during line re- 
pairs. Although it was not possible to 
change the internal condition of the 
line without engaging in an extensive 
pipe-replacement program, it was ap- 
parent that these conditions must be 
recognized since they affected the de- 
position of paraffin on the pipe walls, 
the selection of cleaning equipment and 
separating mediums, and the technique 
of operations. Each of these points 
will be discussed later in details. 


Methods Used to 
Decrease Contamination 

Internal Cleaning. Experience gained 
through observation of the first few 
shipments of gasoline pointed to the 
need for selecting a method of cleaning 
the line internally prior to making each 
shipment. From the discoloration noted 
in the initial shipments, the removal of 
the accumulated foreign matter such as 
scale, rust, and dirt imbedded in the 
congealed paraffin on the pipe walls 
would be a forward step toward reduc- 
ing contamination. Therefore the selec- 
tion of the type of scraper best suited 
for this purpose was the first problem 








considered. 

Prior to the time movement of natu- 
ral gasoline was begun, a knife-type 
scraper had been run at infrequent in- 
tervals to remove the paraffin. As the 
initial step after batch shipments were 
begun, a schedule for running the 
knife-type scraper was established, and 
a few days preceding the gasoline ship- 
ment one knife-type scraper was run in 
the customary manner. While this pro- 
cedure afforded some relief it did not 
significantly decrease the percentage of 
contaminated natural delivered at des- 
tination. 

The use of a wear-compensating 
brush-type scraper was considered but 
the presence of numerous miter welds 
in the line prevented use of those avail- 
able on the market. This problem was 
overcome when the manufacturer made 
a swivel-joint model. Using these swiv- 
el-joint wear-compensating brush-type 
scrapers, an intensive internal cleaning 
program was begun. Several schedules 
were tried, varying the time by which 
each scraper preceded the gasoline and 
the frequency with which scrapers were 
run during interim periods when no 
gasoline was moved. The results were 


Scraper trap installation where line size changes from 8-in. to 6-in. 







































































gratifying since the percentage of con 
taminated natural was reduced to less 
than 35 per cent of the total volume 
received during these trials. 

These results were interpreted as an 
indication that a suitable method of 
internal cleaning could be found by the 
use of the wear-compensating brush 
type scraper properly scheduled imme 
diately preceding each shipment 
Through continued experimentation it 
was found that the ideal scraper pro 
gram involved the use of three brush 
type scrapers run 24, 4 and | hr prio 
to the front interface of the crude oil 
and gasoline, plus one brush-type 
scraper per week when no gasoline was 
being moved. 

In an attempt to improve the effi 
ciency of the internal cleaning program 
using brush-type scrapers, two succes 
sive shipments were preceded by slugs 
of crude oil having higher gravity than 
that ordinarily moved through this line 
The pumping of higher gravity 
crude immediately preceding batch 
shipments apparently reduced the 
amount of contamination encountered 
but due to the inability to correlate the 
results obtained with information gath 
ered on other shipments, and the un 
availability of high-gravity crude stock, 
no definite conclusion regarding its 
effectiveness was possible. 


Mixing at Interface 


Run concurrently with the scrape! 
program was a project intended to elim 
inate product mixing at the interface 
Initial trials using rubber batching 
plugs to separate the crude oil from the 
gasoline seemed to maintain a mini 
mum volume of mixture at the inter 
face. Although this appeared to be the 
answer, the gum content of those ship 
ments in which batching plugs were 
used was appreciably higher than thos« 
batches where no medium of separation 
at the interface was attempted. This 
was attributed to increased pipe wall 
scrubbing by the rubbers on the batch 
ing plugs causing imbedded paraffin to 
be loosened and dissolved by the gaso 
line. 

Since interfacial mixing is dependent 
on the rate of flow, reduced contamina 
tion of product at the interface was ex 
perienced during periods of pumping 
at the maximum rate. During several 
shipments, shutdowns were necessary 
for repair of line breaks, and interfaces 
of these batches showed marked in 
crease in product mixing and discolora 
tion of gasoline. 

Also influencing mixing at the inte! 
face was the insertion and removal ot 
scrapers at locations not having stand 
ard sending and receiving traps. Rede 
signing these traps enabled scrapers 
then to be dispatched at the exact point 
of interface. 
























Scraper receives trap at terminal. Last 20 miles of line is 6-in. 


In background is refinery. 


Operating Techniques 

All the remedial measures previously 
taken had served to decrease the 
volume degraded by contamination but 
nearly one fourth of each batch was 
still being reprocessed. Continued ex- 
perience proved that establishing an 
operating technique for the handling 
of batch shipment also could help eli- 
minate contamination. Employee train- 
ing and indoctrination to give every- 
one a full background regarding the 
“why and wherefore” of maintaining a 
clean stream made it much easier for 
operators to understand the special in- 
structions concerning the handling of 
each batch. 

A thorough check of the system indi- 
cated that manifold valves in the closed 
position not equipped with tell-tale nip- 
ples were leaking under operating pres- 
sure allowing crude oil to be mixed 
with gasoline at two of the pump sta- 
tions. This cause of contamination was 
eliminated by installation of fantail 
blinds at the valve locations in question. 
Fantails were impractical, so arrange- 
ments were made later to insure that 
any leakage would be from gasoline to 
crude oil by controlling pumping pres- 
sures. 

To be sure that unavoidable con- 
tamination was confined to the inter- 
face, all station piping was flushed with 
gasoline as the forward interface passed 
each station. 

Initially, switching of the incoming 
stream at the terminal from crude-oil 
storage to contaminated natural storage 
was determined by the visual color of 
samples taken at the receiving scraper 
trap at destination. The switch from the 
contaminated natural tank into stock 
storage was made on the basis of Say- 
bolt color tests and the ASTM gum 
content of samples taken at the same 
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Launching traps at initial point where natural gasoline batches 





originate. Line is approximately 100 miles in length. 


point. 

Later, as the size of the interface de- 
creased, it was found that switching of 
the stream from crude-oil tankage into 
stock storage could be accomplished at 
the midpoint of the interface, thereby 
eliminating the switch into the contami- 
nated natural tanks. The first portion of 
the interface received was diverted into 
crude-oil tanks equipped with propel- 
ler-type mixers and did not noticeable 
affect the tank contents. 


Effect of Batching 

Seal Difficulties. During the second 
year after beginning batch shipments of 
natural gasoline, pump packing was re- 
placed with mechanical type seals and 
one mainline station was converted to 
unattended automatic operation. It was 
soon discovered that unless each station 
was bypassed during arrival of the for- 
ward interface, suspended foreign mat- 
ter would cause seal failure. This by- 
pass procedure was later incorporated 
into the scraper schedule to insure 
against seal failure. Such procedure re- 
quired manning the automatic station 
during scraper passage. 

Sump Tanks. At stations equipped 
with float control switches on sump 
tanks, it was necessary to switch to 
manual operation while pumping gaso- 
line to be sure that the sump wasn’t 
pumped into the gasoline stream. 

Control Equipment. Since all stations 
used centrifugal pumps, operating pres- 
sures while pumping gasoline were 
less than those encountered with crude 
oil. This required resetting station pres- 
sure control equipment before and after 
each batch shipment. 

Safety and Communications. Be- 
cause of the greater hazard of opera- 
tions while handling gasoline, extra 
alertness on the part of all personnel 
was required. Full period wire com- 
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munications were essential for co-ordi- 
nating system operations and making 
checks of hourly pumping and receipts. 
Extreme care was necessary during line 
repairs after gasoline leaks. 

Sampling. Line sampling at stations 
and at the terminal was much more 
critical during batch movements than 
during periods of pumping straight 
crude oil because of the necessity for 
accurate timing and product grading. 

Results of Efforts. After 3 years of 
work on methods and techniques, batch 
shipments were being made in which 95 
to 97 per cent of the total volume re- 
ceived was clean and on specifications 
without further processing. 

This not only meant that costly re- 
processing had been virtually elimi- 
nated but that terminal tankage for- 
merly set aside for the storage of con- 
taminated natural could be used as 
working storage for different grades 
of crude oil. 


Conclusion 

By combing the practices outlined to 
achieve minimum contamination and 
the maximum percentage of clean 
product received, the batching of natu- 
ral gasoline through crude-oil pipe line 
systems is technically feasible and off- 
ers economical advantages to the 
shipper. When line capacity is available 
it also can be a source of potential reve- 
nue for the carrier. 
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Exterior view of Newton, Georgia, station. Prefabricated 
building is 40 by 80 ft, houses engines and pumps and 
auxiliary equipment. Right, foreground, are the 570-gal 
crankcase oil and clean lube oil tanks, and a 2200-gal 
new lube oil tank. 


On Southeastern Pipe Line... 


Opposed-Piston Diesel Engines 
In Products Pipe Line Service 


...-have impressive performance record 


. 


Interior view of the Newton station showing two 
1600-hp, 10-cylinder, opposed piston diesel en- 
gines, rated 1600-hp at 720 rpm. The engines 
alternate in operation, providing 100 per cent 
standby capacity. 
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How WELL Do OPPOSED-PISsTON 
diesel engines perform in pipe line 
service? Reports from Southeastern 
Pipe Line Company, which has been 
operating six of them for over four 
and one-half years, indicate their per- 
formance is quite impressive. In that 
time, Southeastern’s six 1600-hp O-P 
diesels have pumped more than 97 per 
cent of the time since installation. And 
in the period, the engines supplied 
power at an average fuel consumption 
of only .37 lb per horsepower-hour. 

To meet a booming demand for pe- 
troleum products in the industrially 
awakened South, Southeastern ex- 
panded its 483-mile system between 
Florida’s Gulf Coast and Chattanooga, 
Tennessee. The company constructed 
three new pump stations in Florida and 
Georgia, each powered with two 1600- 
hp opposed-piston diesel engines, and 
increased the capacity of two existing 
motor-powered stations by 300-hp 
each. The result was an average in- 
crease in daily throughput on the sys- 
tem from 28,000 bbl to 38,200 bbl. 
with peaks reaching 41,728 bbl per 
day. At the indicated pressure of 1200 
psi, this is considered maximum flow 
for the system, short of constructing 
parallel facilities. 


New Diesel Stations 

The three O-P diesel pumping sta- 
tions are located at Wewachitchka. 
Florida; River Junction, Florida, and 
Newton, Georgia. Of pre-fabricated 
steel construction and measuring 80 
by 40 ft, they are designed for one-man 
operation, as are all 14 pumping sta 
tions in the system.:Each is equipped 
with two 10-cylinder, 8% by 10 in. 
opposed-piston diesel engines, rated 
1600 hp at 720 rpm and driving 6-stage, 
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fooded-suction, centrifugal pumps, 
equipped with 11%-in. impellers and 
rated 1310 gpm at a discharge pressure 
of 1200 psi. The driving arrangement 
for each pump includes a through- 
bulkhead shaft, flexible coupling, and 
a speed-increasing gear of 1 to 6.583 
ratio that steps engine speed of 575 
rpm up to 3785 rpm at the pump. 

The two 1600-hp O-P diesels at each 
station are operated alternately, each 
having sufficient power to handle the 
station’s average flow of 1650 bbl per 
hour. This arrangement provides each 
station with 100 per cent standby ca- 
pacity under normal conditions. Aver- 
age suction pressure is 100 psi and 
average discharge pressure is 1150 psi. 

The three stations went into opera- 
tion on January 1, 1950, and since 
that time have been pumping on a 
24-hr, around-the-clock basis. In their 
first 56 months of service, they handled 
a volume of 63,719,187 bbl of prod- 
ucts. Average fuel consumption of the 
six O-P diesels throughout this period 
at an average load of 800 to 850-hp 
was an estimated .37 lb of fuel per 
horsepower. 

The two motor-powered pumping 
stations that were expanded at the 
same time, are located at Marshallville 
and Bainbridge, Georgia. At Marshall- 
ville, a 300-hp motor-driven pump was 
installed to supplement the output of a 
similar unit of equal capacity, and at 
Bainbridge, one of two existing 300-hp 
units was replaced with a 600-hp 
motor-driven pump, the remaining 
300-hp unit being retired to standby 
duty. As part of the same expansion 
program, the company doubled the ca- 
pactities of the Albany, Americus, 
Macon, and Griffin (all in Georgia) 
stations by operating two 300-hp 
motor-driven pumps installed at each 
station simultaneously instead of alter- 
nately. 

In order to facilitate one-man op- 
eration of each pumping station, auto- 
matic controls and safety devices have 
been included wherever possible. All 
pumps are protected against low inlet 
and high outlet pressures, hot pump 
casings, excessive pump bearing tem- 
peratures and low or excessive flow. All 
electric motors are protected against 
excessive bearing temperatures and all 
diesel engines are protected against low 
lube oil pressure and high jacket water 
temperature. 


Performance Record 

In their first 56 months of opera- 
tion, the six opposed-piston diesel en- 
gines handled a total of 63,719,187 
bbl of products at an estimated fuel 
consumption average of .37 Ib per 
horsepower-hour. This average is an 
approximation due to the fact that no 
meters are installed to measure the 
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Each of the O-P diesels drives a 6-stage, flooded suction centrifu- 
gal pump equipped with an 11%-in. diameter impeller and rated 
1310-gpm at discharge pressure of 1200 psi. Pumps are driven 
via a through-bulkhead shaft and 6.583 to 1 speed increaser. 


exact flow of fuel to each engine. 

In addition to the O-Ps, there is in- 
stalled at each station a 150-hp, 1200- 
rpm diesel engine, driving a 50-kw, 3- 
phase, 60-cylinder alternator, which 
supplies power for the motor-driven 
auxiliaries and for lighting purposes. 
All three diesels draw fuel from the 
same 5000-bbl storage tank, and the 
only available means of measuring fuel 
consumption is a conventional sound- 
ing device. The result is that the .37- 
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gives TENN. RIVER ( 
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Georgia 


RIVER JUNCTION 


St. Josephs 
Bay 


Map shows route of Southeastern Pipe 
Line Company in Florida, Georgia, and 
Tennessee. Shipments on the 483.5-mile 
system originate at Port St. Joe, Florida. 








lb-per-hr figure represents the average 
fuel consumption for all six O-Ps and 
for all three diesel-generator sets com 
bined. 

Between January 1, 1954, and Sep 
tember 1, 1954, the two opposed-pis 
ton diesel engines at the Newton sta 
tion operated 4779 hr out of a possible 
total of 5832 hr. Average load during 
this period was 800 hp, representing a 
total of 3,893,070-hp-hr. A 50-kw 
diesel-generator set at the station was 
in operation for 4882 hr at an aver 
age load of 35 hp, representing 169, 
870-hp-hr. Total fuel consumption fo: 
these three engines for the 8-month pe- 
riod was 204,360 gal. At an average 
weight of 7.2 Ib per gallon, this repre 
sents an average fuel consumption for 
the entire station of .377 lb per horse 
power hour. 

During the same period, two O-Ps 
at the River Junction station carried 
an average load of 830 hp for 4854 
hr, representing a total of 4,028,820 
hp-hr. The diesel-generator set aver 
aged 35 hp for 5045 hr, representing 
176,585-hp-hr. Total fuel consumption 
at this station was 216,093 gal, an ay 
erage of .369 Ib per horsepower-hou! 

At the Wewahitchka station, the 
two O-P diesels averaged a load of 850 
hp for 4868 hr and the diesel-generato: 
set 35 hp for 5812 hr, representing a 
combined total of 4,341,220-hp-hou: 
Fuel totaling 220,395 gal was con 
sumed at an average rate of .365 lb 
per horsepower hour. — 

The three stations combined were i 
operation during this period for a total 
of 12,439,695 hp hr, consuming 640, 
848 gal of fuel at an average of .370 
lb per hp hr. 


Fuel Oil for Engines 

Fuel for all diesel engines is sent 
through the main line and is drawn 
off at each of three O-P powered sta 
tions into a 5000-bbl storage tank. It is 
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GAS TURBINES GO TO WORK 


This is how Creole’s Conservation Plant, 
when completed, early in 1957. It will co 
its earlier counterpart. 300 concrete piles 
ing about 90 tons, 
structure. Plant dim 


Tia Juana No. 2, will look 
mserve 120% more gas than 
,» €ach 200’ long and weigh- 
will be sunk in 79 feet of water to support the 
€nsions will be 440’ long and 131’ wide. 
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BOOST OIL YIELD! 


Twelve Westinghouse gas turbines to give 


Creole Petroleum largest single concentration 


of gas turbine power in the world 


Creole Petroleum Corporation, an Esso Standard affili- 
ate, is using one of today’s newest prime movers 
in their program to increase oil field yields — the 
Westinghouse gas turbine. These twelve gas turbines, 
with a total output of 96,000 hp, will drive Ingersoll- 
Rand centrifugal compressors which will compress 
natural gas for injection into the oil field which is 
under Lake Maracaibo and the surrounding area. This 
gas conservation plant will recover substantial quanti- 
ties of additional petroleum and conserve large quan- 
tities of gas in the Creole Venezuelan field. 


Westinghouse gas turbine power plants 
are finding new uses every day. They include: 


e Expander turbine in nitric acid operations 

¢ Mobile power plant for furnishing emergency power 
¢ Pipeline pumping—driving centrifugal compressors 
e Power generation in remote areas 


e Peak period power for such loads as air condition- 
ing and heat pumps 


The basic reasons for selection of Westinghouse gas 
turbines by Creole Petroleum are the same ones which 
have made this new prime mover so successful: Demon* 
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strated reliability and simplicity. Westinghouse gas 


_ turbines have given many thousands of hours of trouble- 


free operation both in the United States and in South 
America. And with just one basic moving part, their 
simplicity, light weight and absence of vibration greatly 
simplify the construction of any building or support- 
ing structure. The twelve gas turbines for Creole 
Petroleum, for example, will be installed on a platform 
supported by concrete piling, some 90 feet above 
the lake bed: 


Complete facilities for application and 
manufacture of gas turbines are located at the 
Westinghouse Electric Corporation plant at Lester, Pa. 
Gas turbine specialists are ready to assist in a care- 
ful analysis of how this new prime mover can do a 
mechanical drive or power generating job more re- 
liably and economically. They are backed by extensive 
gas turbine manufacturing facilities making a full 
range of sizes: 


Put this new prime mover to work by con- 
tacting your Westinghouse sales engineer; or write for 
copies of two books on gas turbines: B-5887 for 
power generation; and B-5859 for mechanical drive 
applications. Westinghouse Electric Corporation, P.O. 








Box 868, Pittsburgh 30, Pennsylvania. J-50587-A 
you can BE SURE...1F its 
7 
Westinghouse & 
To obtain more information on products advertised see page E-41 D-79 









then sent through, or bypassed around, 
a fuel oil centrifuge to a single 2200- 
gal day tank by a 50-gpm rotary pump, 
driven through 4.15 to 1 reduction 
gears by a 2-hp, 1715-rpm motor. 
From this day tank, the fuel flows by 
gravity to each engine, passing through 
a duplex filter before reaching the en- 
gine-driven supply pump on each O-P. 


Lube and Water Handling 

High detergent lube oil is stored at 
each station in a 2200-gal tank and is 
transferred to the crankcase of each 
engine by a 50-gpm motor-driven 
pump. Lube is circulated under pres- 





_ sure through each engine by an engine- 


driven pump, passing from engine 
through a strut-tube type cooler, a full- 
flow strainer, and back to the crank- 
case. A bypass line from the pressure 
side of the engine-driven circulating 
pump carries a continuous flow of lube 
through a separately mounted cart- 
ridge-type filter for added protection. 
Lube oil periodically drained from 
each crankcase is stored in a 570-gal 
storage tank before being run through 
a centrifuge by the transfer pump. It 
is then sent to a 570-gal clean oil stor- 
age tank. 





Soft, fresh water, to which a rust 








need help 


solving 


CORROSION 
PROBLEMS ? 


That’s our business — corrosion 

control, writing specifications, 

running surveys, designing and 

installing cathodic protection 
systems of all types . . 

a complete turn-key job. 


MANUFACTURERS OF 
ea 
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Pipeline Supply Company 
2230 Magnolia Street 
Birmingham, Alabama 

Crose Pipeline Equipment Co. 
858 Wilson Avenue 

Newark, New Jersey 


To obtain more information on products advertised see page E-41 











PIPE LINE ANODE 
CORPORATION 


P. O. BOX 996 + 


TULSA, OKLAHOMA 


Crose-Curran, Ltd. 
11102 Jasper Avenue 
Edmonton, Alberta 
Pipeline Supply Co. 
912 West 11th 
Houston, Texas 





inhibitor is added, is drawn from , 
deep well at each station and is circy. 
lated through the cylinder jackets op 
each O-P and to the pistons for cog]. 
ing. by means of an _ engine-drivep 
pump. It passes from engine to strut. 
tube lube oil cooler, where it acts as 
a coolant, and then to a forced-draft 
evaporative cooler at the rear of the 
station. A small by-pass from the pres. 
sure-side of the circulating pump sends 
a continuous flow of jacket water to 
lube oil coolers on each speed-increas. 
ing gear. 

Starting air for each O-P diesel js 
supplied at 250 psi by a two-stage, 
4% by 1% by 3-in. air compressor, 
driven by a 7'/2-hp motor. Compressed 
air for this and other purposes is stored 
in four storage bottles. 

Scavenging air for each diesel is 
drawn from outside through an oil- 
bath type filter. It is sent to each cylin- 
der by a positive-displacement blower, 
driven off the upper crankshaft. Ex- 
haust gases are expelled through verti- 
cal snubbers, one mounted at the front 
and one at the rear of the building. 


Sixteenth Year for SEPLCO 

Southeastern Pipe Line Company 
was organized in October, 1939, with 
construction of the pipe line getting 
underway the following January. Origi- 
nal design was based on an average 
throughput of 18,000 bbl per day, 
handled by a total of five pumping sta- 
tions. During World War II, the par- 
tially completed system was extended 
to include 11 pumping stations with 
an average daily throughput of 28,000 
bbl. 

The system originates on the Gulf 
Coast at Port St. Joe, Florida, extend- 
ing northward into Georgia and Ten- 
nessee and terminating on the Tennes- 
see River at a point just below 
Chattanooga. It is supplied entirely by 
water-borne shipments. The line’s total 
length is 483.5 miles, including 348 
miles of 8-in. between Port St. Joe and 
Atlanta, 109 miles of 6-in. from At- 
lanta to Chattanooga, 4.5 miles of 
parallel 6-in. between the Chattanooga 
terminal and the Tennessee River ter- 
minal, and a 17-mile, 8-in. lateral from 
Atlanta to Doraville, Georgia. 

As expanded in 1949, the system 
now includes 14 pump stations located 
at intervals of from 23 to 56 miles. 
There are five diesel-powered stations, 
located at Port St. Joe, Wewahitchka, 
Blountstown, River Junction (all in 
Florida) and Newton, Georgia, and 
nine electric stations, located at Bain- 
bridge, Albany, Americus, Marshall- 
ville, Macon, Griffin, Chattahoochee 
(Atlanta), Rome (all in Georgia) and 
Chattanooga, Tennessee. In addition, 
terminals are maintained at Doraville, 
Georgia, and on the Tennessee River. 
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Safety in Pipe 


Bennie G. Pierce 
Safety Director, 


H. C. Price Company, Bartlesville, Oklahoma 


Tue pipe line construction industry in 
general has not paid sufficient attention 
to the establishment and observation of 
workable safety programs. This failure 
to insure the maximum safety results 
is continuing to create hardships in two 
ways: 

To individuals in the realm of per- 
sonal safety and to construction in the 
form of high cost of operation. 

With regard to this latter point, the 
trend toward increasingly high court 
judgments in the event of personal or 
property damage is making one of these 
problems even bigger. That is, in the 
field of insurance. Not only are insur- 
ance costs going up, but in many cases 
the problem of securing a proper insur- 
ance carrier has become more difficult. 

As safety director of a major pipe 
line contractor, my job has given me 
an increasing degree of both pride in 
the direction of both our efforts and 
the accomplishments we have been able 
to achieve. It has also brought an in- 
creasing concern over new safety prob- 
lems in pipe line construction. A con- 
cern largely based on rate of progress 
in the right direction. The cost of inade- 
quate attention to those things that fall 
into the category of safety is mounting 
rapidly. It will undoubtedly continue to 
do so until we give full recognition to 
this phase of pipe line construction. 

In my estimation, one of the greatest 
and possibly most underestimated 
points in favor of the establishment and 
maintenance of a safety program in 
this business is that to a large degree, 
you can have your cake and eat it, too! 
You've all probably heard that safety 
doesn’t cost, it pays! In view of the 
trend of increased costs due to negli- 






Line Construction 


A well-organized safety program can 
pay big dividends in reduced costs 
and greater production in construction 


gence in both personal and property 
safety, the dividends paid by safety pro- 
grams will increase. These safety divi- 
dends can be increased at a faster rate 
to offset the new and higher costs fac- 
ing all of our construction work 
through the concentrated efforts of all 
pipe line construction companies. 

In both setting up a new safety pro- 
gram and in strengthening those al- 
ready in operation, it is a “must” to 
keep constantly in mind the funda- 
mentals. We would like to set forth 
those fundamentals as we see them, as 
well as, outline the ground work neces- 
sary for a successful safety program in 
the pipe line industry. 

The purpose of a safety organization 
is to provide procedures that will most 
effectively control accidents. Every in- 
dustry has its own method of operation, 
thereby requiring its own safety organi- 
zations. But basically, no matter what 
industry is involved, there are funda- 
mental “musts” that are universal: 

1. Top management must be in- 
terested in the program to the extent of 
fixing responsibility and assuming di- 
rection. 

2. Knowledge of accident facts 
must be available; i. e., types of acci- 
dents, unsafe practices and conditions. 

3. Corrective action must be taken 
on the basis of facts. 

4. Followups must be made to be 
sure that the corrective action was 
taken and that it produced desired re- 
sults. 

With reference to management’s in- 
terest, every production executive 
knows the value of organization. He 
knows that no goal can be reached 
haphazardly; it comes about only 
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through creating lines of authority, in- 
stilling the spirit of the objectives in the 
men who are doing the work, and ex- 
tending full cooperation to them. 

The attainment of the goal of re- 
duced accidents should come about by 
this method. The same method used 
and the same management participa- 
tion required for other projects of equal 
economic proportions. This should in- 
clude the appointment of a safety di- 
rector and allocating responsibility for 
the success of the program to the super- 
visory personnel, who should consider 
safety as another phase of the opera- 
tions—the same as the pipe, welding, 
and other crews. Considering insurance 
costs that are as high as $20.00 per 
$100.00 of payroll, this should be an 
understood fact. 

Acknowledgment of good safety 
records is vital to the success of a safety 
program, and management’s participa- 
tion is equally necessary. Individual 
awards to foremen and superintendents, 
annual banquets and plaques for the 
best spread records, with public recog- 
nition through bulletins, house organs, 
and newspapers has proven successful 
in this respect. 

It is essential that management desig- 
nate an agent, whom we shall call the 
“safety director,” with full authority 
and responsibility for the mechanics of 
the program. He should be an individ- 
ual who is familiar with the work done 
in the field as well as being an adminis- 
trator, reporting to top management 
only. His duties are many and varied, 
including: 

Education of supervisors as to their 
part in the overall safety picture such 
as training them to hold safety meet- 
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ings, investigating, and reporting acci- 
dents. 

Maintaining records of compensa- 
tion, public liability, property damages, 
and automobile accidents in accord- 
ance with standard procedures, furnish- 
ing the summaries of experience to 
management and field personnel at 
regular intervals. 

Handling recommendations made by 
insurance company engineers and ar- 
ranging joint inspections where prac- 
ticable. 

Establishing a system of supplying 
safety material to the field. 

Preparation and distribution of acci- 
dent-prevention manuals for each em- 
ployee. The manual should explain the 
company’s attitude toward safety, the 
rules that each employee is expected to 
follow, and the benefits occurring to the 
employee. 

Field Supervisors. They are in charge 
of the actual laying of the pipe, and 
they are the men who are closest to the 
accident-prevention problems and 
should be made responsible for carry- 
ing out the safety program. Therefore, 
the safety director should work direct- 
ly with them rather than the employees. 

Safety Materials. The safety director 
should become familiar with the serv- 
ices that are available through the in- 
surance broker, insurance carrier, Pipe 
Line Contractors Association, National 
Safety Council, government agencies, 
and various safety equipment manu- 
facturers. By keeping in touch with 
current developments, he can take ad- 
vantage of new products and methods. 
He can exchange ideas with others in 
the same business by becoming affili- 
ated with local and national safety 
organizations. Conventions, highlight- 
ed by the National Safety Congress, 
offer a chance for education and also 
provide a fertile assemblage for dis- 
cussions of mutual problems. 

Bulletin Boards. At each field office 
and warehouse, bulletin boards should 
be used to display posters. Letters 
signed by the superintendent can be 
made up from the National Safety 
Council’s “Safety Talks for Construc- 
tion and Maintenance Foremen” and 
posted on bulletin boards with appli- 
cable posters. Literature in the form of 
leaflets and safety instruction cards can 
be distributed at safety meetings or 
attached to payroll checks. Large safety 
signs with a green cross, reading 
“Safety Pays” or “Safety First” should 
be constructed and displayed in promi- 
nent places. Miniature safety decals of 
the same design for all equipment will 
be helpful to instill safety into the 
minds of the workmen continuously. 

Acknowledgment. This article was 
abstracted from a talk given at the Pipe 
Line Contractors Association annual 
meeting, Los Angeles, California, 1955. 
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PIPE LINE 


PERSONALS 


>» George E. Pierce has been appointed 
controller of the Buckeye Pipe Line Com- 
pany. Before joining 
Buckeye, Pierce was 
controller of Rock- 
wood and Company, 
manufacturers’ of 
chocolate and cocoa 
products, Brooklyn, 
New York. Pierce 
was graduated from 
Creighton Univer- 
sity, Omaha, Ne- 
braska, with a degree 
of Bachelor of 
Science in Com- 
merce, and is a member of the Controll- 
ers Institute of America and of the Na- 
tional Association of Cost Accountants. 

He was formerly treasurer of the 
Dempster Mill Manufacturing Company, 
Beatrice, Nebraska, and assistant sales 
controller of Standard Brands, Inc., New 
York City. 





G. E. Pierce 


> Shell Oil Company has announced a 
recent realignment in the transportation 
and supplies department, affecting traffic 
activities, products pipe line, and marine 
transportation operations. R. N. Duncan 
will be responsible nationwide for all 
products supply, crude and volatiles, and 
transportation and supplies economics ac- 
tivities. To reflect his broader responsi- 
bilities, his title will be changed from man- 
ager, transportation and supplies — New 
York —to supplies manager. Under the 
realignment, Shell’s supplies departments 
in New York and San Francisco will be 
redesignated products departments. 

K. W. Martin, now manager of trans- 
portation and supplies for Shell Oil Com- 
pany of .Canada, will become transporta- 
tion manager of Shell Oil Company and 
will be responsible for nationwide marine 
transportation, products pipe line and 
traffic activities. 

Duncan joined Shell in 1927 at East 
Chicago, Indiana, as a clerk in the manu- 
facturing department and was named as- 
sistant manager of supplies in New York 
in 1941 after holding various positions of 
increasing responsibility in the Midwest. 
Martin joined Shell Oil Company of Can- 
ada, Limited, at Vancouver in 1932 and 
since that time has served in various ca- 
pacities in Canada including division op- 
erations manager, manager of Shell Can- 
adian Tankers and manager of transpor- 
tation and supplies department. 


> J. B. Cookenboo, Houston, has been 
elected vice president and treasurer of 
Houston Natural Gas Corporation. Cook- 
enboo affiliated with Houston Natural in 
1946 after a number of years in the pub- 
lic accounting field. He had been con- 
troller and treasurer of the company 
since 1951. 

Other promotions announced by Hous- 
ton Natural included the election of Gar- 
rington Mason and J. F. Wolff as assistant 
vice presidents. Both were executive as- 
sistants, with Mason assigned to special 
projects in the company’s Houston cen- 
tral office, and Wolff in general charge of 
the company’s affairs in the Corpus 
Christi area. W. E. Long, Jr., training di- 
rector, was named to succeed Mason 


as executive assistant. L. P. Armbrech 
was advanced from the engineering de. 
partment to take over Long’s respongj- 
bilities as training director. 


> Roy J. Erwin recently returned to his 
home in Greeley, Colorado, after com. 
pleting a four year contract with the Bra- 
zilian Government. He served as superin- 
tendent of pumping stations for three 
years, the fourth year as general superin- 
tendent of operations, chief inspector of 
construction and chief technical advisor 
to the director of the Oleoduto. 


> Appointment of Floyd R. Cramer as 
plant superintendent in the Texas pipe 
line division of Southern Counties Gas 
Company has been announced. Cramer, 
formerly assistant plant superintendent, 
succeeds Glenn V. Vail who resigned to 
accept a position with the Pacific North- 
west Pipeline organization. 

In his new position, Cramer will have 
responsibility for the Blythe compressor 
station and the turbine-driven compres- 
sor stations at Desert Center and Cactus 
City. All three are vital links in the pipe 
line system which carries more than 705,- 
000,000 cu ft of natural gas daily from 
Texas, Oklahoma, and Colorado produc- 
ing fields to Southern California con- 
sumers. 

Cramer began his gas company career 
in 1940, when he joined Southern Coun- 
ties‘ sister company, Southern California 
Gas Company. He has been a member of 
the Texas pipe line division since 1948 
and has actively participated in develop- 
ment of the division’s compressor plants. 


> F. B. Neptune has been promoted from 
acting manager to manager of products 
pipe lines and terminals in Phillips Pe- 
troleum Company’s supply and transpor- 
tation department. He has also been 
elected a vice president of Phillips Pipe 
Line Company, wholly owned subsidiary 
of Phillips Petroleum Company. 

Neptune started with Phillips research 
and development department in 1931, 
after graduating from the University of 
Oklahoma. In 1936 he transferred to the 
pipe line department and went to the 
company’s East St. Louis, Illinois, termi- 
nal as chief chemist. Three years later he 
became superintendent of Phillips East 
Chicago, Indiana, terminal. Neptune re- 
turned to Bartlesville in August 1943 as 
assistant manager of products pipe lines. 
He was named acting manager in Febru- 
ary of this year and a month later was 
elected a director of Phillips Pipe Line 
Company. 


> W. R. Griffin, Jr., assistant treasurer of 
The Texas Pipe Line Company, has been 
promoted to comptroller of the company. 
Griffin is a native Texan and a graduate 
of Texas A. & M. College. Upon gradu- 
ating from college, he entered the employ 
of the company in 1937, as clerk in the 
general accounting office. He was pro- 
moted to chief accountant in 1950, and 
assistant treasurer in 1952. 


>» E. T. Smith has been appointed ad- 
ministrative assistant of Southern Pacific 
Pipe Lines, Inc. Smith will headquarter in 
Los Angeles. 
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Pipe Line Projects 





a 


Texaco Gasoline Delivered to 
Terminal Via Pipe Line 

Gasolines at The Texas Company’s 
new Wichita, Kansas sales terminal are 
being delivered through pipe line. The 
terminal is part of the company’s pro- 
gram to reduce transportation cost of 
its products. Included at the new proj- 
ect, completed in October, are five 42,- 
000 bbl pipe line fed tanks in addition 
to office-warehouse building and truck 
loading racks. Aviation gasoline and 
diesel fuels are delivered to the termi- 
nal by transport truck. 


v« *®& * 


Washington Gas Light 
Slates 11-Mile Line, Crossing 
Construction of 11 additional miles 
of 24-in. natural gas line has been 
slated by Washington Gas Light Com- 
pany, Washington, D. C., and has been 
authorized by the FPC. The company 
has also received approval for a river- 
crossing of the Anacostia River in the 
District of Columbia and Prince 
Georges County, Maryland. Total cost 
of the project is estimated at $2,000,- 
000, and will extend facilities from the 
company’s Chillum Station in Mary- 
land via its East Station in the District 
of Columbia to Gordon’s Corner, Md. 


x * *& 


Tolsa 1956 Pipeliners’ 
Short Course Feb. 15-17 
Mayo Hotel, Tulsa, will be head- 
quarters for the Seventh Annual Cor- 
rosion Short Course for Pipeliners held 
annually by Tulsa Section, National 
Association of Corrosion Engineers. 
The course will be held February 15- 
17, 1956, inclusive. James C. Bell, 
Service Pipe Line Company, Tulsa, is 
general chairman of the course. 
ied 
Ay 
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Temporary Authority Granted 
El Paso Natural Gas 

El Paso Natural Gas Company has 
been granted temporary authority by 
the FPC to construct and operate natu- 
ral gas facilities estimated to cost 
$2,225,000. The new facilities will en- 
able El Paso to purchase approximately 
60,000,000 cu ft of residue natural gas 
per day from Texas Hydrocarbon. 

El Paso’s construction includes 61.6 
miles of 14-in. line extending from the 
Texas Hydrocarbon Jameson Plant, 
Coke County, Texas, to El Paso’s Tex- 
Harvey compressor station in Midland 
County, Texas; an additional 880-hp 
compressor unit in the Tex-Harvey 
Station; and a purchase meter and 
check meter stations. 


x «wk 


$56,001,000 Project for 
Tennessee Gas Approved 

Tennessee Gas Transmission Com- 
pany has been granted FPC approval to 
build new pipe line facilities at an esti- 
mated cost of $56,001,000 and increas- 
ing the capacity of the transmission sys- 
tem by 107,610,000 cu ft. At the same 
time permission has been granted to 
five independent producers proposing 
to sell natural gas to Tennessee. 

The company will build approxi- 
mately 220 miles of 26 and 30-in. main 
line loops paralleling sections of its 
system in Kentucky and Ohio, with in- 
stallation of 12,540 hp of additional 
compressor facilities scheduled. Ten- 
nessee will also construct 376 miles of 
lines required to connect its new gas 
supplies, 355 of which will comprise an 
extension of its system into southeast- 
ern Louisiana in order to purchase gas 
from the five producers whose applica- 
tions were also approved. 


FPC granted at the same time per- 
mission to two existing customer com- 
panies of Tennessee and a new custo- 
mer to build new pipe lines facilities. 
The two present customers are Ala- 
bama-Tennessee Natural Gas Com- 
pany and East Tennessee Natural Gas 
Company. Alabama-Tennessee will 
build about 21.2 miles of 12-in. pipe 
line paralleling a line in Colbert 
County, Alabama, to transport gas to 
new and existing customers. This esti- 
mated cost is $622,300. East Tennessee 
will construct about 1.5 miles of line, 
with metering and regulating facilities, 
in Hickman County, Tennessee. 


x *k * 


United Gas Gets Okay 
For Line in Southeast 

United Gas Pipe Line Company has 
received FPC permission for construc- 
tion of facilities on its natural gas sys- 
tem in Mississippi, Alabama, and 
Florida. 

The facilities, estimated to cost $8,- 
339,481, are part of United’s current 
construction program consisting of 63 
miles of pipe line and a new 330-hp 
compressor station. The new facilities, 
the company stated in its application, 
would enable it to supply increased re- 
quirements of existing customers, in- 
cluding Southern Natural Gas, Birming- 
ham, Alabama; however, the tempor- 
ary certificate does not authorize the 
proposed sale to Southern Natural Gas. 

The previous temporary certificate 
authorized United to construct facili- 
ties at a gas field near Jackson, Missis- 
sippi, to test its efficiency and adapti- 
bility for underground storage purposes. 
The company plans to drill 13 wells, 
construct about 7.3 miles of pipe line, 
built a dehydration plant. 
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Projects 


Northern Natural Asks 
Expansion in Midwest 

Northern Natural Gas Company has 
asked FPC for authority to lay 654 
miles of line and construct an addi- 
tional 12,640 hp in compressor capac- 
ity on its natural gas transmission sys- 
tem to supply customers in Minnesota, 
Wisconsin, South Dakota, and Iowa. 
Completion of the project would be 
slated late in 1956. 

The most recent application is sup- 
plemental to several other requests on 
file by Northern for FPC approval. In 
July of this year the company was au- 
thorized to build facilities to increase its 
system capacity by 30,513,000 cu ft of 
gas per day, to a new total of 1,130,- 
569,000 cu ft per day. The supplemen- 
tal application which Northern has now 
filed provides for delivery of an addi- 
tional 93,789,000 cu ft of gas per day. 


x * 


Transcontinental Report 
Wins Oscar of Industry 
Transcontinental Gas Pipe Line Cor- 
poration was judged as having the best 
annual report of the gas and oil pipe 
lines industry for the first time, as noted 
by Financial World magazine. The 
bronze “Oscar of Industry” was pre- 
sented to the company recently. 
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Abnormal Line Corrosion 
Prompts Replacement Okay 


Twelve miles of pipe line to be re- 
placed and installation of an addi- 
tional 2000-hp compressor station en- 
gine has been granted FPC approval to 
New York State Natural Gas Corpora- 
tion, Pittsburgh, Pennsylvania. Cost of 
the project is estimated at $1,823,000. 
The engine will be installed at the com- 
pany’s Tioga County, Pennsylvania, 
Boom compressor station. 

In its original application, New York 
State Natural requested authorization 
to replace a total of 56.5 miles of pipe 
line and to install the additional engine 
at an estimated cost of $7,002,800. 
The company planned to replace all its 
20-in. pipe line No. | in the Counties 
of Tioga, Pennsylvania, and Steuben, 
Chemung, Schuyler and Tompkins, 
New York, with 30-inch pipe over a 
four year period. 

The 12 miles of replacement author- 
ized temporarily by the FPC was the 
first phase of the company’s overall 
plan, and involves the replacing of pipe 
necessitated by abnormal corrosion. 
Had the FPC not granted the tempor- 
ary authorization, thereby allowing the 
construction to be completed by No- 
vember 1, the company estimated the 
replacement of the corroded lines 
would cost an additional $50,000. 


x * * 


Badger Linked Sinclair 
Terminal Under Construction 

Construction work has begun on Sin- 
clair Refining Company’s Des Plaines 
Terminal, near Mt. Prospect, Illinois, 
linking its refinery in East Chicago, In- 
diana and the company’s gasoline and 
fuel oil marketing area in the area. 

Project includes an office building, 
truck racks to handle an average of 150 
vehicles a day, and truck service fa- 
cilities. Three 54,000 bbl fuel storage 
tanks will be constructed to supplement 
the three existing tanks on the same 
site. Present tanks are already con- 
nected to a section of the Badger Pipe 
Line system, partially owned by Sin- 
clair. The Des Plaines terminal is 47 
miles from the East Chicago refinery, 
via the Badger line, with a line fill total- 
ing 38,152 bbl. 


x * * 


Products Movements 
Show Increase in ’54 

Network of pipe lines used for inter- 
state oil transportation last year meas- 
ured 138,962 miles long, the Interstate 
Commerce Commission reported this 
week. The systems are operated by 81 
companies, and represent 88,273 miles 
of trunk lines and 50,689 miles of 
gathering lines. In 1953 there were 83,- 
870 miles of trunk lines and 50,030 


miles operated by 78 companies 

Although total barrels of oil and jj 
products moved through the trunk lines 
increased in 1954, fewer barrels of 
crude were moved than in 1953. The 
increase was recorded in refined jj 
movements, the ICC report pointed out, 
In 1954 a record 606,861,438 bbl of 
refined oil, including gasoline moved 
through the trunk lines. In the previous 
year 507,845,083 bbl were moved. The 
increase in movement of refined prod. 
ucts is indicative of the growth of un. 
derground transportation of gasoline 
since first initiated in 1930. 


xk * * 


Iraq Plans New 
24-In. Crude Line 

Iraq Petroleum Company plans to 
build a new 24-in. crude line 20 kilo- 
metres in length, starting from a point 
east of Homs in Syria and ending at 
Tripoli on the Lebanese coast. The pipe 
line will supply the refinery at Tripoli 
with 9,000,000 tons annually, in addi- 
tion to the 7,500,000 tons piped to Tri- 
poli at present. Oil passing through the 
new line will come from the two pipe 
lines of Kirkuk and Homs. 

Talks are still in progress concerning 
the proposal to divert the Kirkuk-Haifa 
pipe line from Mafrak in Jordan to a 
certain point on the Lebanese Southern 
Shore. The Iraqi Government stopped 
the passage of oil through the Kirkuk- 
Haifa pipe line in 1948. 


x * * 


New Safety Records 
Set by Gas Industry 
Frequency and severity of injuries 
to employees in the gas industry has 
been decreased substantially in the 
past few years, with the injury fre- 
quency rate dropping from 21.86 to 
10.51 since 1947. These facts were 
brought out at the recent conference of 
the Accident Prevention Committee of 
the American Gas Association. The re- 
port also pointed out that about 35 per 
cent of the gas companies are respon- 
sible for nearly 75 per cent of all the in- 
dustry’s accidents. Recently issued 
rankings by the National Safety Coun- 
cil did not present the gas industry in 
too good a light. 


x * * 


Texas Pipe Line Awards 
Oil Line Contract 

A contract has been awarded by The 
Texas Pipe Line Company to Ted 
Price Construction Company, Electra, 
Texas, to construct approximately 27 
miles of 85%-in. crude oil pipe line be- 
tween its Kings Mill Pump Station, 
Gray County, Texas, and The Texas 
Company’s Amarillo Works. 
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Projects 


Southern Natural Gas 
To Lay Additional Line 


Southern Natural Gas Company has 
been granted FPC okay to construct 
natural gas facilities costing $2,020,- 
518 in Georgia and Louisiana. South- 
ern will put down 24.7 miles of pipe 
line near Atlanta, Georgia intended to 
increase delivery capacity of branch or 
lateral lines; 542 miles of the line will 
replace a portion of existing line near 
Atlanta. Also included in the FPC per- 
mit is approval to add 4950 hp in two 
compressor stations and construct an 
additional 16.2 miles of pipe line, and 
to build 7.5 miles of line. 





Midland Cooperatives Buys 
85-Mile Pipe Line 

Midland Cooperatives, Inc., has 
bought an 85-mile crude oil pipe line 
near its Cushing, Oklahoma, refinery 
from Service Pipe Line Company, a 
Standard of Indiana subsidiary. 

“We will soon connect the 85-mile 
unit to refinery tank farm 2.6 miles 
away at Cushing,” said A. J. Smaby, 
Midland general manager wee made 
the announcement. 

Included are about 36 miles of eight- 
inch line, 16% miles of six-inch and 
15% miles of four-inch. The rest is 
smaiier connecting line. 
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NACE Will Publish 
Anode Performance Data 
Results of four years of testing op 
the performance of anodes for im. 
pressed currents in soils is now being 
compiled by a technical committee of 
the National Association of Corrosion 
Engineers. Titled “Final Report op 
Four Anode Inspections at Ground 
Beds Installed by Mississippi Power and 
Light Company for Committee Test 
Program,” the publication is the work 
of technical unit committee T-2B on 
Anodes for Impressed Currents. Car. 
bon, graphite and steel anodes were 
tested in natural soils and carbonace- 
ous backfill, with positive results re. 
corded. Variations in performance 
were great enough to permit deductions 
concerning anode performance under 
similar conditions of installation. The 
report also includes recommendations 
on anode type, ground bed sites, back- 
fill and installation methods. 


x *k * 


‘Gas Facts’ Reissued 
With New Information 

The 1955 edition of “Gas Facts,” the 
annual statistical yearbook of the 
American Gas Association, has been 
released. The 272-page publication con- 
tains 1954 statistics on the gas utility 
and pipe line industry with information 
on energy reserves, production, trans- 
mission and distribution, underground 
storage, sales and utilization, finance, 
labor, and prices. New sections have 
been added containing Canadian sta- 
tistics, income statement and balance 
sheet for pipe line companies, and sta- 
tistics on exploratory natural gas 
drilling. 

A condensed summary of gas indus- 
try statistics has been prepared to sup- 
plement “Gas Facts.” It is a “Gas 
Data Book,” a pocket-sized, 22-page 
publication designed for easy reference 
and increased distribution of necessary 
reference items. 


x* 


Cosden Line to Carry 
Ten Grades of Gasoline 

Cosden Petroleum Corporation has 
completed plans for building and op- 
erating a 6-in. products pive line from 
its Big Spring, Texas, refinery to its 
products terminal at Abilene, Texas, a 
distance of one hundred miles. 

Pipe Line Technologists of Houston, 
Texas, have been retained to do the de- 
sign engineering, obtain right of ways. 
and do the purchasing and expediting. 

‘This project with exvanded terminal 
facilities at Abilene will cost approxi- 
mately $1,500,000. It will be unique 
in that it will provide for transporta- 
tion of 10 different grades of gasoline, 
jet fuel, and two grades of distillate. 
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PIPE LINE DEVELOPMENTS 


xk *® 








The following tables list the company, mileage, pipe size, and location of proposed pipe line projects — crude, prod- 
ucts, and natural gas — reported to The Petroleum Engineer. Company addresses are given where furnished or known. 


Roundup of Current Planned and Proposed Construction 
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Name of Company Miles Size Location 
Ar-Mex Pipeline Company, Dallas, Texas 790 12-14 Guernsey, Wyoming to Coolidge, Arizona 
Arapahoe Pipe Line Company, Merino, Colorado 4] 10-12 Kimball County, Nebraska to Merino, Colorado 
Big Horn Pipe Line Company, Cheyenne, Wyoming 150 8 Ash Creek field to Service Pipe Line Company connection 
Kaybee Pipe Line Company, Muskegon, Michigan 46 10 Griffith, Indiana to New Buffalo, Michigan 
Michi, Inc., Detroit, Michigan 222 10 Highland Indiana to Alma, Michigan 
National Co-Operative Refinery Association, 30 8 Lyons to Mc Pherson, Kansas 
Kansas City, Missouri 
Peace River Oil Pipe Line, Ltd., Edmonton, Alberta 37 4-8 Gathering system in Sturgeon Lake and Little Smoky fields 
Pasotex Pipe Line Company, El Paso, Texas 68 20 Loop on Wink-El Paso system 
Powder River Pipe Line Company, Casper Wyoming 436 10-16 Williston Basin to Laurel-Billings, Montana, refining area 
Richfield Oil Corporation, Los Angeles, California 4 10 Lines ir Los Angeles area 
Stanmount Pipe Line Company 140 10 Beaver Lake field, North Dakota to Cromer, Manitoba station 
on Interprovincial Pipe Line 
Trans-Border Pipe Line Company 110 — Skagway, Alaska to Whitehorse, Yukon, Territory 
Trans-Prairie Pipe Lines, Ltd., Winnipeg, Manitoba 17 3-6 Lines in Cromer and Virden areas, Manitoba 
Union Oil Company, Los Angeles, California 21.2 6-12 New crude line additions in California 
815 ~ Considering line from shale oil plant at Rifle, Colorado, to 
Los Angeles area 
U. S. Department of Defense 97 — Crude line from Elk Hills Naval Reserve to Los Angeles 



















PRODUCTS LINES 











Name of Company Miles Size Location 
American Pipe Line Company. New York, New York 1910 8-26 Beaumont, Texas to Newark, New Jersey 
Ar-Mex Pipe Line Company, Dallas, Texas 60 8 Coolidge to Phoenix, Arizona 
70 8 Coolidge to Tuscon, Arizona 
Bell Oil and Gas Company, Tulsa, Oklahoma 140 6-8 Ardmore to Cushing, Oklahoma 
California-Oregon Pipe Line System, Crescent City, California 103 6 Crescent City, California to Medford, Oregon 
Cosden Petroleum Corporation, Big Spring, Texas 100 6 Big Spring, to Abilene, Texas 
Deep Rock Gas Company (LPG Line) 120 6 Tioga, North Dakota to U.S.-Canadian Border 
E| Paso Natural Gas Company, El Paso, Texas (LPG Line) 60 10 Farmington to Gallup, New Mexico 
Freedom-Valvoline Oil Company 13 6 Cooks Ferry to Freedom, Pennsylvania 
70 6-8 Conversion of existing crude lines from Cooks Ferry to Canton, 
Ohio 
International Pipe Line, Inc., Minneapolis, Minnesota 132 8 Wrenshall to Minneapolis, Minnesota 
Inland Corporation 5 8 Lines in Cleveland, Ohio area 
34 10 Cleveland to Mogadore, Ohio 
15 10 Fostoria to Tiffin, Ohio 
Magnolia Pipe Line Company, Dallas, Texas (LPG Line) 214 8 Midland to DeLeon, Texas (Converting existing crude line) 
(LPG Line) 240 10 Corsicana to Beaumont, Texas (Converting existing crude line) 
Malco Pipe Line, Inc., Roswell, New Mexico 91 6 Prewitt to Albuquerque, New Mexico 
138 6 Artesia to Newman, New Mexico 
Mayflower Pipe Line Company 400 10 New Jersey refineries to New England points 
Moore-Stoner Company 200 6 Glendive, Montana to Minot, North Dakota 
Sioux Oil Company 50 6 Newcastle, Wyoming to Rapid City, South Dakota ©" ~™ ~ 
Standard Oil Company (Ohio) c/o Sohio Pipe Line Company, ae 6 Mogadore to Girad, Ohio 
St. Louis, Missouri 
Texas Eastern Transmission Corporation, 1168 16-20 Plans to convert the “‘Little Inch” line between Beaumont, 
Shreveport, Louisiana Texas and Moundsville, West Virginia upon completion of 
new gas facilities. Has FPC approval to abandon gas service 
from the “Little Inch.” 
Winnipeg & Central Gas Company, 210 6 U.S.-Canadian border to Winnipeg (See also Deep Rock Gas 


Winnipeg, Manitoba (LPG Line) 
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GAS LINES 





Name of Company 








Location 





Alberta Gas Trunkline, Calgary, Alberta 


American Louisiana Pipe Line Company, Detroit, Michigan 
Arkansas-Louisiana Gas Company, Shreveport, Louisiana 
Carolina Natural Gas Corporation 

Central Hudson Gas & Electric Corporation, Albany, New York 


Central Kentucky Natural Gas Company, 
Charleston, West Virginia 


Coastal Transmission Corporation, Dallas, Texas 
Colorado Interstate Gas Company, Colorado Springs, Colorado 
El Paso Natural Gas Company, El Paso, Texas 


Houston Texas Gas & Oil Company, Houston, Texas 
Lone Star Gas Company, Dallas, Texas 


Michigan-Wisconsin Pipe Line, Detroit, Michigan 
Michigan-Consolidated Gas Company, Detroit, Michigan 
Midwestern Gas Transmission Company, Houston, Texas 


Mid-Western Industrial Pipelines, Ltd, Edmonton, Alberta 
Mississippi River Fuel Corporation, St. Louis, Missouri 


Montana-Dakota Utilities Company, 
Minneapolis, Minnesota 


Morganfield Natural Gas Company 


Natural Gas Pipe Line Company cf America, 
Chicago, Illinois 


Nevada Natural Gas Company, Las Vegas, Nevada 
North Canadian Oils, Ltd. 


Northern Natural Gas Company, 
Omaha, Nebraska 


Northwest Utilities, Ltd. 
Pacific Gas & Electric, San Francisco, California 


Panhandle Eastern Pipe Line Company, 
Kansas City, Missouri 


Pioneer Natural Gas Company, 
Amarillo, Texas 


Pine Tree Natural Gas Company 
Shenandoah Gas Company, Winchester, Virginia 
Southern Natural Gas Company, Birmingham, Alabama 


Tennessee Gas Transmission Company, 
Houston, Texas 


Texas Gas Transmission Corporation, 
Owensboro Kentucky 


Trans Canada Pipe Lines, Ltd., Calgary, Alberta 


Trunkline Gas Company, Houston, Texas 

Union Gas Company of Canada 

United Gas Pipe Line Company, Shreveport, Louisiana 
United Natural Gas Company 

Utah Natural Gas Company, Sa!t Lake City, Utah 
Virginia Natural Gas Company 


Westcoast Transmission Company, Ltd., 
Calgary, Alberta 


| 


D-88 


Miles Size 
315 6-34 
117 22 

76 24 
185 2-12 
48 12 

21.1 20-24 
550 30 
110 6-8 
370 — 
330 34 

36.3 12 

22.8 26 

62 14 
961 12-20 
230 30 
205 24 
252 4-24 

25 12 

1112 12-24 

648 3-18 
30 10 
190 10-18 
41.8 12 
31 4-6 
350 20-26 
114 10 
140 — 
15 24 
28 24 
168 20 
163 10-12 
307 Var. 
42 _ 
190 34 
58 16 
20 24 
74 4-16 
261 3-22 
204 . 
39 3-8 
39 . 
221 26-30 

100 
162 . 
105 10-12 

81 8-30 

2247 14-34 

24 = 
180 

63 

50 12 

40 16 
153 — 
670 30 





Gas gathering system in Alberta fields to serve proposeg 
Trans Canada Pipe Lines 
Defiance, Ohio, to Bridgman, Michigan 


Loops in Louisiana 


Lines in North and South Carolinas 
Albany to Kingston, New York 
New lines in Kentucky 


McAllen, Texas to Baton Rouge, Louisiana 
Julesburg area to Denver, Colorado 


Mountain Home, Idaho to near Reno, Nevada 
Farmington, New Mexico to Topock, Arizona 
Pampa to Dumas, Texas 

Loop near Gila, Arizona 

Midland to Coke County, Texas 


Baton Rouge, Louisiana to Miami, Florida, serving Florida 
area with various laterals 


Cotton County, Oklahoma to Fritch, Texas 
Snyder, Texas to Cotton-Fritch line 


Loops on system in Missouri, lowa, Illinois, and Wisconsin 
Sparta to Muskegon, Michigan 


Main line from US-Canadian Border near ‘merson, Man- 
itoba-Noyes, Minnesota to Portland, Tennessee 

Laterals off main line to serve communities in Minnesota 
North Dakota, and Wisconsin 


Alexander field near Edmonton to Pembina field 
Laterals in Texas 


Tioga-Beaver Lodge field in North Dakota to main t ans- 
mission line 
New lines in Kentucky 


Amarillo, Texas to Wise County, Texas, through Southwest 
Oklahoma 


Loop of present system 
Wabuman to Hinton, Alberta 


Loops on system in Nebraska 

Ogden to Redfield storage area, lowa 

St. Paul-Minneapolis to Duluth, Minnesota and Superior, 
Wisconsin 

Main lines in South Lakota 

Branch lines in South Dakota, Minnseota, lowa, and Wisconsin 

Bonnie Glen to Edmonton, Alberta 

Loops on Topock, Arizona to Milpitas, California, system 

Peoria to Springfield, Illinois 

Rolla to Hugoton, Kansas 

Loop lines and replacements on system 

New lines, loops, replacements and irrigation feeder lines 
Panhandle and South Plains of Texas 

Boston, Massachusetts to Bangor, Maine 

Middleton, Virginia to Martinsburg, West Virginia 

Loops on system 

Loops in Ohio and Kentucky 

New gathering lines in Texas and Louisiana 

Loops in Kentucky, Ohio, and Pennsylvania 


Eunice to Morgan City, Louisiana 
Loops on system 


Alberta area to Toronto, Montreal, and other eastern Canada 
areas 


Lines in Texas 

Dawn Storage Field to Hamilton, Ontario 

Additions to system in Mississippi, Alabama, and Florida 
Elk county to Jefferson county, Pennsylvania 

Orem to Salt Lake City, Utah 

Buckingham to Richmond and Portsmouth, Virginia 


Peace River Area of Alberta to Vancouver and U.S.-Canadian 
border (for delivery to Pacific Northwest Pipe Line Company) 
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pays dividends... 





























. . . In greater production, higher quality, less 
maintenance cost and less down time due to failure. 
CB&I, a pioneer in the manufacture of welded 
steel plate structures for the petroleum industry, 
design, engineer, fabricate and erect such structures as 
Hortonspheres®, Hortonspheroids®, processing towers, 

and Conkey filters . .. modern refinery structures 
built to exacting specifications. When you plan 
welded steel plate structures for your refinery be sure 
to write our nearest office for information, 
estimates or quotations. 











ee 










FLUID CAT CRACKER 


CB&I built the reactor-regenerator and cata- 
lyst hoppers for the UOP fluid catalyst 
cracking unit shown above at the Rock Island 
Refinery Corp., Zionsville, Indiana, refinery. 








CONKEY SOLVENT DEWAXING FILTERS 


These filters are specifically designed for 
the clarification filtration of oil solvent 
mixes for the recovery of slack wax in 
refinery MEK solvent dewaxing plants. They 
Gre also applicable to product wax recov- 
ery from recrystallization filtration of slack 
wax with concurrent removal of product 
wax and soft waxes from low cold test oils. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
Los Angeles © New York © Philadelphia © Pittsburgh © Sait Lake City 
San Francisco © Seattle © Tulsa © Washington 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 











P 425.240.450,1 











































































































































NET WEIGHT OF 4!/-IN. DRILL PIPE IN ROTARY MUD, LB. 
12.75 drill pipe 13.75 drill pipe 16.60 drill pipe 7 
We.ght of fluid Weight of fluid Weight of fluid _ 
Length of 
string of 12.0 Ib. | 13.4 Ib. | 14.7 lb. | 16.0 Ib. | 12.0 Ib. | 13.4 lb. | 14.7 Ib | 16.0 Ib. | 12.0 Ib. | 13.4 Ib. | 14.7 lb. | 16.0 lb. 
ee. per gal. | per gal. | per gal. | per gal. | per gal. | per gal. | per gal. | per gal.| per gal. | per gal. | per gal. | per gal. 
t. 
90 Ib. | 100 1b. | 110 Ib. | 1201b. | 90 1b. | 100 Ib. | 110 Ib. 120 lb. | 90 lb. | 100 lb. | 110 lb. | 120 lb. 
per cu. ft.)per cu. ft.|per cu. ft./per cu. ft.[per cu. ft./per cu ft.|per cu ft. per cu ft.|per cu. ft./per cu. ft.|per cu. ft.|per cu. ft. 
2,000 21,340; 20,850; 20,400) 19,950) 23,010) 22,490 22 , 000, 21.520} 27,710) 27,060) 26,470) 25,870 
2,200 23,470) 22,940) 22,440 21,950] 25,310) 24,740) 24,200) 23,670) 30,480) 29,770) 29,120, 28,460 
2,400 25,610 25,020) 24,480) 23,940) 27,610) 26,990) 26,400 25,820) 33,250 32,480' 31,760) 31,050 
2,600 27,740 27,110) 26,520) 25,940) 29,920, 29,230) 28,600) 27,970) 36,020, 35,180) 24,410) 33,640 
2,800 29 ,870 certs 28,560 27,930 onto ein 30,800} 30,120) 38,790! 37,890) 37,060) 36,220 | 
3,000 32,010) 31,130, 30,600 29,930) 34,520) 33,730) $3,000 32,270) 41,560) 40,600) 39,700) 38,810 
3,200 34,140 33,360) 32,640 31,920) 36,820) 35,980, 35,200) 34,420) 44,330) 43,300 42,350) 41,400 
3,400 36,270; 35,450) 34,680, 33,920) 39,120) 38,230) 37,400 36,580 47,100) 46,010 45,000; 43,990 
3,600 38,410| 37,530! 36,720 35,910} 41,420 40,480} 39,600) 38,730) 49,870) 48,720, 47,640) 46,570 
3,800 40,540) 39,620; 38,760, 37,910) 43,720 ates alana 40,880} 52,640 51,420 50.290; 49,160 
4,000 42,680) 41,710 40,800) 39,900} 46,020) 44,980) 44,000) 43,030) 55,410) 54, 130| 52,940) 51,750 
4,200 44,810} 43,790 42,840) 41,900) 48,320) 47,220) 46,200 45,180) 58,180, 56,840) 55,590) 54,340 
4,400 46,940) 45,880 44,880) 43,890) 50,630) 49 470) 48,400, 47,330) 60,950) 59,540) 58,230) 56,920 
4,600 49,080) 47,960 46,920) 45,890) 52,930 51,720' 50,600 49,490} 63,720) 62,250 60,880) 59,510 
4,800 51,210} 50,050, 48,960, 47,880) 55,230 53,970) 52,800) 51,640). 66,490; 64,950 63,530) 62,100 
| : ' 
5,000 53,350} 52,130) 51,000} 49,880) 57,530) 56,220 55,000, 53,790} 69,260; 67,660 66,170) 64,690 
5,200 55,480) 54,220) 53,040) 51,870 59,830) 58,470 57,200) 55,940) 72,030) 70,370, 68,820) 67,270 
5,400 57,610) 56,300; 55,080) 53,870) 62,130) 60,720 59,400, 58,090) 74,800, 73,070 71,470; 69,860 
5,600 59,750} 58,390 57,130) 55,860) 64,4 62,970 61,600! 60,240) 77,580) 75,780) 74,110) 72,450 
5,800 61,880, 60,470 59,170 57,860 nde 65,210 63,800 62,390; 80,350 — 76,760} 75,030 
6,000 64,010} 62,560 61,210 59,850) 69,030) 67,460 66,000 64,550) 83,120) 81,190; 79,410) 77,620 
6,200 66,150) 64,640) 63,250 61,850) 71,340, 69,710, 68,200 66,700) 85,890) 83,900, 82,050, 80,210 
6, 400 68,280} 66,730) 65,290! 63,840) 73,640) 71,960) 70,410 68,850) 88,660 86,610 84,700 82,800 
6,600 70,420| 68,810} 67,330! 65,840] 75,940| 74,210 72,610| 71,000, 91,480 89,310, 87,350 85,380 
6,800 72,550; 70,900) 69,370| 67,830) 78,240; 76,460 74,810) 73,150 = 92,020, 90,000, 87,970 
7,000 74,680, 72,980 71,410) 69,830 80, 540) 78,710, 77,010 75,300} 96,970 94,730) 92,640) 90,560 
7,200 76,820) 75,070, 73,450) 71,820 82,840 80,960; 79,210) 77,460; 99,740; 97,430) ,290| 93,150 
7,400 78,950) 77,150) 75,490) 73,820) 85,140) 83,200) 81,410 79,610 102,500 100,100 97,940, 95,730 
7,600 81,090, 79,240) 77,530) 75,810} 87,440 85,450 83,610 81,760, 105,300 102,800 100,600 98,320 
7,800 83,220) 81,330! 79,570} 77,810) 89,750 —) 85,810! 83,910, 108,100 105,600, 103,200, 100,900 
| 
8,000 85 , 350! 83,410) 81,610) 79,800} 92,050) 89,950; 88,010) 86,060) 110,800 108 , 300) 105,900, 103,500 
8,200 87 , 490) ‘ 83,650} 81,800} 94,350) 92,200| 90,210; 88,210 113,600 111,000) 108,500) 106,100 
8,400 89,620, 87,580} 85,690; 83,790) 96,650) 94,450) 92,410) 90,360 116,400, 113,700, 111,200, 108,700 
8,600 91,750} 89,670, 87,730) 85,790} 98,950) 96,700) 94,610, 92,520) 119,100) 116,400, 113,800, 111,300 
8,800 93,890) 91,750, 89,770| 87,780) 101,300) wee 96,810} 94,670 sane, ree 116,500) 113,800 
| 
9,000 96,020; 93,840) 91,810) 89,780) 103,600) 101,200) aaed 96 , 820 124,700) 121,800 119,100) 116,400 
9,200 98,160} 95,920) 93,850) 91,770) 105,900) 103,400, 101,200' 98,970) 127,400! 124,500; 121,800) 119,000 
9,400 100,300} 98,010} 95,890) 93,770) 108,200) 105,700 103,400 101,100) 130,200 127,200) 124,400) 121,600 
9,600 102,400) 100,100) 97,930, 95,760 110,500 107,900! 105,600) 103,300] 133,000! 129,900 127, 100, 124, 200 
9,800 104,600, 102,200; 99,970, 97,760] 112,800) 1 107,800; 105,400 135 ,800| 132,600 129,700) 126,800 
| 
10,000 106,700} 104,300 102,000) 99,750) 115,100) 112,400, 110,000) 107,600} 138,500) 135,300) 132,300) 129,400 
10,200 108,800} 106,300 104,000, 101,700) 117,400) 114,700) 112,200, 109,700} 141,300) 138,000) 135,000, 132,000 
10,400 111,000} 108,400 106,100 103,700) 119,700 116,900 114,400 111,900 144,100) 140,700) 137,600; 134,500 
10,600 113,100} 110,500; 108,100) 105,700 122,000) 119,200 116,600! 114,000 146 , 800) 143,400} 140,300) 137,100 
10,800 115,200) 112,600, 110,200; 107,700] 124,300) 121,400, 118,800 116,200) 149,600) 146,100 aie 139, 700 
| 
11,000 117,360) 114,700) 112,200, 109,700 wna 123,700) 121,000 118,300) 152,400) 148,900) 145,600, 142,300 
11,200 119,500) 116,800) 114,300, 111,700) 128,900 125,900) 123,200 120,500; 155,200) 151,600 148,200 144,900 
11,400 121,600} 118,900) 116,300; 113,700} 131,200, 128,200, 125,400 122,600, 157,900' 154,300) 150,900’ 147,500 
11,600 123,800) 120,900) 118,300) 115,700} 133,500 130,400, 127,600 124,800} 160,700, 157,000) 153,500 150,100 
11,800 125,900) 123,000 sins 117,700} 135,800 132,700, elias, 126,900} 163,500) 159,700) 156,200 152,700 
12,000 128 ,000. waael 122,400 119,700} 138,100 134,900! 132,000 129,100} 166,200| 162,400) 158,800 155,200 
12,200 130,200, 127,200, 124,500, 121,700) 140,400, 137,200, 134,200 131,200} 169,000 165,100) 161,500 157,800 
12,400 132,300, 129 , 300 126,500! 123,700} 142,700; 139,400! 136,400 133,400) 171,800 167,800) 164,100: 160,400 
12,600 134,400 131,400 128, 500, 125,700] 145,000} 141,700) 138,600 135,500] 174,500, 170,500) 166,800) 163,000 
12,800 136,600, 133,500} 130,600, 127,700) 147,300 143/900] 140,800, 137,700} 177,300) 173,200; 169,400) 165,600 
13,000 | 138,700} 135,500} 132,600) 129,700] 149,600) 146,200) 143,000 139.900f _e 175,900} 172,000) 168,200 
Note: For other information pertaining to weight and volume of 4%-in. drill pipe, see table P 425.240.450. 
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To obtain more information on products advertised see page E-41 
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leakage 


| tolerated... 


, "9 ait Pe 
POLLUTION DANGERS 


Pipe lines are occasionally run through wa- 
tersheds or river valleys where it is essential 
that every precaution be taken to prevent 
leaks. Such locations are an excellent appli- 
cation of Somastic Pipe Coating both be- 
cause of the protection the coating affords 
and the evidence given to public author- 
ities and others that the best possible pipe 
Protection is being used. 








4 PF L| N | NG S Write for full information...today! 
§ ic. 2414 East 223rd St., Wilmington, Calitornia 
Specializing in Pipe Protection Problems * Interior Cement Mortar Lin- 


ing ° Somastic® Exterior Pipe Protection * Pipe Wrapping * Centrifugal 
Spinning of Cement Mortar Linings In Plant + Pipe Reclamation 
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Soils of resistivities under about 2,000 ohm-cm, or 
soils of widely varying resistivities averaging even 
5,000 ohm-cm or more, are usually quite corrosive. 
For such soils Somastic® Pipe Coating is the ideal 
solution. To avoid the expense of frequent changes 
in pipe treating equipment and crews on long lines, 
Somastic Pipe Coating should be used in sections 
of perhaps five to ten miles minimum length 

vgh such soils, even though intermediate 
were of higher resistivity. 



















Wherever pipe lines traverse city 
streets and subdivisions or valuable 
agricultural property, or lands that 
may soon be converted to such use, 
Somastic Pipe Coating is recom 
mended. This added precaution is a 
good investment against the cost 
and public ill will that would result 
from a leak, even though soil studies 
may not indicate that severe corro- 
; sion should be anticipated. A further 
ah factor in such locations is that sup- 
plementary cathodic protection may 























—t not be feasible on poor coating be 
be cause of the difficulty of obtaining 
ang suitable anode locations. 
~ 





Somastic Pipe Coating has long been the standard 
for swamp construction, river and harbor crossings, 
and coated submarine lines. Experience indicates 
that submarine lines and river crossings can be 
installed when Somastic Pipe Coating is used with 
out the expensive handling precautions normally 
required for other coatings. Examples of such use 


- 
can be supplied including submarine lines in the 
UNDERWATER Persian Gulf, in Lake Maracaibo and in the Pacific 
LINES 




















Aithough Somastic Pipe Coating can be damaged by unusually 
rough handling, it is true that it can be installed with a minimum 
of damage under conditions of mountainous terrain where pre- 
wrapped coatings would be damaged in handling and where 
over-the-trench machines cannot satisfactorily negotiate. Somas- 
tic Pipe Coating is usually the best choice when such construction 
problems are encountered. 










youll save money 
with SOMASTIC: 


coated pipe lines 











SOMASTIC PIPE COATING is available in a number of formulations. 
Each is an asphalt-mastic designed for continuous, uniform, 
seamless, impermeable protection. 





SOMASTIC PIPE COATING is thick. There are fewer pits under thick 
coatings. It is seamless. There are no holidays because of 
overlapping layers or bubbles. It is reinforced. The reinforcement 
is permanent and uniform. It is rigid yet elastic ... withstands 
depression over long periods, absorbs pipe movement and 
changes in pipe line temperature. Proved under adverse soil 
conditions for more than 24 years. That’s why Somastic 

Pipe Coating will save you money wherever leakage 

cannot be tolerated! 










P. O. Box 457, Wilmington, California 
Phone NEvada 6-1771 «+ Rail Address: Watson, California 





To obtain more information on products advertised see page E-41 E-1 = 
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Bi epost Valve ~~ in 50 Yoare! 


THE REVOLUTIONARY NEW BRONZE VALVE 
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HERE'S THE BIGGEST BRONZE VALVE NEWS IN HALF A CENTURY—made possible by Brinalloy, a new patented 
seating alloy developed in the Lunkenheimer Metallurgical Research Laboratories. Seats 
and discs of this new alloy are far more resistant to wear and corrosion than 500 Brinell 
Stainless Steel — they even outwear case-hardened Stainless Steel exceeding 1000 Brinell! 
In the most severe tests, there was no need for renewability, repair, or replacement. 


MOC you can beat the high cost of valve maintenance and replacement with the first 
completely revolutionary bronze valve in 50 years! No matter how severe the throttling 
service, in 4-year tests, there was no leakage, erosion, or wire drawing. This new valve 
pays cash dividends in maintenance savings — year after year after year! For more infor- 
mation, call your Lunkenheimer Distributor or write The Lunkenheimer Company, Box 
360, Cincinnati 14, Ohio. 


* Patented Alloy BRONZE & IRON . STEEL e PVC 
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LRCOX NAME IN VALVES 
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To obtain more information on products advertised see page E-41 



























































GLOBAL DATA 


Quick Reference to World Oil Operations 


AN oil company today cannot be bound by area. All oil With this issue, THE PETROLEUM ENGINERR ywjj 
operations are meshed into world supply and demand begin publishing a series of tables on world-wide opera. 
and it pays to have a world picture even though your tions. Available key statistics on all kinds of operations 
activities are domestic only. will be concentrated in a small space for quick reference 

Also there is such a strong movement on the part of Most nations import and export crude oil and petroleum 
smaller companies to invest in foreign countries that world products in the tremendous transportation job of the ip. 
operations have assumed greater interest for more people. dustry to accomplish efficient distribution. Equipment fo; 
Competition has grown sharper on a broader scale. In- the industry is also in world competition. The petroleum 
vestment in oil properties has developed on a world-wide industry and its suppliers find themselves with the need to 
basis. Each year sees new supply; each year ushers in know what oil and gas operations are going on in this o 
greater consumption. that corner of the earth. More than any other industries, 
these two are dependent on world 
economic conditions. More than any 











ESTIMATED DOMESTIC DEMAND FOR MAJOR PRODUCTS IN other, petroleum demand indicates 
20 LARGE CONSUMING COUNTRIES, 1954' the state of the world’s well being 
(1000 bbl) The Petroleum Engineer’s answer 





is a series of tables that will bring 


Motor Distillate+ Residual * Total major products %gains ; : a: eee 

Country fuel Kerosine fueloil fuel oil Lubricants 1954 1953 in 1954 you a quick picture of activities in 
Argentina. 14,100 6,460 «9,000 ~—=«-33,750 «1,040 ~—«64,350~=«61,055 +~=«5.3 ~My country. Is any exploration go- 
Australia. . 24,181 3,688 7,950 8995 940 45,754 40,806 12.1 ing on there? Any drilling? How 
pee aE Sa agp Bas ising BABY wells produce oil and/ 
raz : 23,2: ,175 ’ : ae 58,04: 50,04: 9 . : 
Canada. 73,922 12,085 47,020 45,380 2,480 180,887 163237 108 &&S: bet - _ — aaa crude 
Colombia. .... 6,485 1,346 1,601 3,290 174 12,896 =s-:11,053 «16.7 oil production’ How much exports 
France. 34,950 757 22,110» 54,900 2,870 115,587 106,361 8.7 and imports and what kind? What is 
ew Western wa ae —— — perved a pg 33 : the consumption of all oil products? 
ndla.. 4 , ’ 0, P ol, £9,024 9) 4 
Indonesia 4541 4661 4,018 4755 219 18194 17280 52 Have ry ker been estimated and 
Italy... 11,550 1,740 12,414 47,900 990 74,594 55,073 48.3 what are they? 
Japan...... .. 15,100 2,990 6,700 33,700 2,420 60,910 50,291 21.1 Then you may want to know what 
Mexico 20,690 7,150 7,080 27,000 800 62,720 62,887 0.0 linin That also will be covered 
Netherlands 7,250 1,790 10,300 17,100 650 37,090 32,921 12.7 g- - 
Peru 4,395 1,686 1,449 4,710 115 12,355 11,331 9.0 You can be your own economist. 
Sweden. 9,575 3,580 16,390 17,120 600 47,265 39,260 204 Take, for instance the first table on 
United Kingdom. 57,790 10,550 38,900 67,750 5,820 180,810 163,145 10.8 d nd in 20 of the principal con- 
United States........1,238,346 118,260 526,369 522,099 38,444 2,443,518 2,450.265 0.0 comand In = "ke the prmcip 
Venezuela 10,415 2,888 5,599 14,300 227 33,429 30.451 g.g  Sumung countries. 





ar SEEM SOIT a = ST a Totals show only a 2 per cent rise 
0 Tar aS Can be determined, these data inciu €) unker lOadings On ships engaged in international trade. . ; 
+ Bureau of Mines data. t Most 1954 data estimated. in consumption for 1954 over 1953 


ee for all 20 countries. U. S. consump- 














‘OIL PRODUCTS IMPORTS AND EXPORTS OF PRINCIPAL CONSUMING COUNTRIES, 1954+ 























(1000 bbi) 
IMPORTS EXPORTS 
Motor Distillate* Residual* Motor Distillate Residual 
Country fuel Kerosine fuel oil fuel oil Lubricants fuel Kerosine fuel oil fuel oil Lubricants 
Argentina* 290 280 2,700 13,900 280 250 50 70 = 
Australia 20,410 4,090 7,850 5,620 950 35 30 150 30 
Belgium. . 3,026 436 3,759 5,992 1,168 1,710 500 2,029 6,773 469 
Brazil. 22,340 4,170 9,168 20,200 1,477 - ~ ~ ~ = 
Canada 6,941 3,415 11,705 9,146 988 433 - _ 54 
Colombia. 3,719 750 588 - 77 ~ - - 330 
France. . 2,106 61 37 2,075 220 12,599 3,122 9,373 19,024 749 
Germany, Western 859 48 4,243 3,904 498 2,027 320 881 533 241 
India. 6,607 8,944 5,948 4,908 1,008 — — _ - : 
Indonesia — - — _ 219 15,989 6,161 14,111] 14,898 
Italy. 213 | 45 4,029 384 15,735 4,788 11,182 10,575 500 
Japan.. 2,703 173 §22 15,283 273 7 — 6 4 = 
Malaya (& Singapore). 13,465 2,982 10,600* 16,086 174 10,416 3,368 5,260 3,106 42 
Mexico. . et 4,184 267 2,150 1,746 459 47 22 122 19,37] = 
Netherlands 1,481 1,185 2,541 8,325 1,430 16,234 1,573 9,825 18,342 1,259 
Peru.... 138 = _ 424 60 1,739 562 966 445 16 
Sweden. . ; 5,590 2,852 * 26,655 444 - — — — = 
United Kingdom 13,510 10,288 14,213 11,020 3,268 13,103 . 1,776 10,239 27,843 1,783 
United States 1,185 ~ 3,195 129,009 1] 34,463 4,903 24,201 26,856 14,758 
Venezuela 764 -- _ - 282 12,516 2,534 24,101 84,646 993 
* Estimated. + Bureau of Mines data. 


** Included under residualfuel oil. 
*** So far as can be determined, these data exclude bunker loadings on ships in international trade. 
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Count 


Alaska . . 
Albania . 
Algeria. . 
Angola. : 
Argentin 
Australia 
Austria. . 
Bahrain 
Barbado 
Bolivia. 
Borneo. . 
Brazil. . 
Burma. 
Camerot 
Canada 
Chile.. . 
China. . 
Colomb: 
Cuba. . 
Eeuado! 
Egypt. 
Formos 
France. 
Germar 
Greece. 
Hungat 
India. . 
Indone: 
Tran. . 
Iraq. . 
Igael 
Italy... 
Japan. 
Kuwai 
Mexiec 
Moroe 
Nethei 
Neutr 
Pakist 
Peru. . 
Polanc 
Qatar 
Roma: 
Saudi 
Sicily. 
Spain 
Tange 
Trini¢ 
Turke 
USSR 
U. Ki 
US.. 
Vene: 
Yugo 
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DATA ON WORLD OIL DRILLING, PRODUCTION, EXPORTS, IMPORTS, DEMAND, AND 





RESERVES 


» 

















Total Total Consumption 
No. No. No. No. wellscompleted oil &gas crude oil Exports Imports per day Proved reserves 
geo- geo- rotary 1954 prod. prod. av. bbl /day av. bbl /day — 
logical physical rig. wells in av.B/D products, gast oil&LP gas 
Country crews crews rigs oil gas dry country crude products crude products bbl MMCF MMB MMCI 
Alaska. . . 11 2 4 0 0 1 0 none _ = _ —_ — “ 4 
Mbania.. . . — - = 8 1 — — 4,300 500 — — 500 3,200 — 30 
Algeria... . 19 15 16 20 1 37 49 1,600 1,600 — — 17,760 17,760 _— — 
Angola... . . 2 2 1 0 0 + 1 — —_ _— — — _ 310 
Argentina. . . 7 15 50 166 5 71 714 ~—- 81,000 — 88,000 — 180,000 77 — 
Australia... . 14 10 8 0 1 4 1 none _ 5,982 1,111,834 72,665 158,420 a — 
Austria... . 1 l 1 =— —_ aes 1250 68,000 23,000 15,000 — 1,400 27,000 56 250 1,000 
Bahrain... . 0 0 3 14 l 0 97 ~—- 30,000 — 200,000 184,000 _ — — 240 
Barbados. . 2 0 1 0 l 0 1 -- = -- os a - — — 
Bolivia... . . 4 2 7 14 1 0 53 7,383 — 3,000 ~_ 400 4,200 — 2 
Borneo... Br. 4 2 6 28 0 6 417 99,000 - — — — — 113700 
Brazil... 8 7 9 30 2 15 271 5,482 18,000 — 158,000 158,000 —- 
Burma. . . l 0 2 a, er = 94 4,200 ~ = — —_ = 4] 
Cameroon 0 2 1 0 oO 7 — — - -~ — 2,000 — - -— 
Canada. = 128 230 »=61,275 «155 = 700)~—S 7,489 ~=— 310,000 ~—-62,000 2,000 210,000 97,000 553,000 275 2,416 17,000M 
Chile... . 2 4 5 4 2 24 68 6,937 — : — 20,000 22,000 10 27 
China....... 0 — - — - —- — — 4,700 — _ — — 3 — - 
Colombia... 8 10 21 92 2 26 1,746 110,000 62,500 — — 8,000 38,000 167 550 
Cuba... 7 3 24 23 0 50 40 1,500 — — — 50,000 60,000 — 2 
Beuador. ... 2 0 9 163 1 6 1,464 8620 3,408 0 — 1,278 5,500 1523 
Egypt... ... 2 3 5 7 0 3 170 38,000 = — 28,000 24,000 97,000 aa 117 
Formosa... . . — = 6 4 0 3 38 1,200 —_ — 10,000 a — = or 
France...... 44 45 17 2 37 514 14,000 — 140,000 471,000 — 290,000 270 78 
Germany. W. — 60 127 335 13 170 2,686 51,000 — 25,000 121,000 18,500 173,000 23 464 
(reece...... l 1 2 0 0 3 0 none — — — 24,000 24,000 _ — 
Hungary... . — — — -_ - = — 25,000 _ — - — 10,000 — 36 
ae 2 4 6 - —_- =— 417 6,200 _ — 27,000 75,110 100,00 — 47 
Indonesia *. . 12 18 26 114 0 16 2,074 235,000 110,000 190,000 138,000 — 66,000 137 2,400 
Iran. . — _ 4 - - - 114 360,000 — _ - _ _ — 13.000 
wes _ — 12 15 0 2 73 637,760 636,000 — _ — — — 14,000 ss 
gael... .. 6 2 5 - -—- = - none a — 21,000 — 23,550 - - 
Italy... 9 — 32 2 56 31 64 4,200 — 136,000 321,500 16,000 165,220 340 2 
Japan. —~ _ 15 —_— — = — 6,000 — — 260,000 — 180,000 12 34 
Kuwait... .. ~ 1 4 13 0 1 163 1,087,000 921,413 4,774 — 2,020 — 28,000 
Mexico _ _ 88 147 17 94 1,514 251,000 20,000 80,000 5,000 35,000 205,000 150 2,100 
Morocco. Fr. 2 3 9 15 0 40 94 2,450 — — — 17,000 20,000 1 9 1,237 
Netherlands . 2 _ 9 38 0 19 274 18,500 — 150,000 197,000 — 60,000 15 10 
Neutral Zone. — — 2 10 0 4 18 30.000 30,000 _ — _ ~ — 430 
Pakistan. . . . 3 3 8 = = — 30 5,340 _— — _ — 33,000 4 22 
ae 6 7 18 145 2 62 3,242 47,807 3,500 — — — 31,000 — 221 
Poland..... . — _ — - - - _ 5,000 — _ 5,000 — 12,500 — 24 
Qiter....... — — 3 3 0 0 30 112,500 107,000 — ~ — — — 1,700 
Romania.... — — _ -_ - - — 130,000 90000 5.000 — — 30,000 — A417 
Saudi Arabia. 4 5 4 8 0 0 144 953,000 735,000 199,000 — 400 — — 36,000 
Sicily... — 2 2 ; t+ 4 41 3,500 _ ~ _- _ _ — 2 
Spain....... 14 2 3 0 0 2 0 none — — 75,000 3,000 72,000 _ . 
Tanganyika. . 2 2 3 0 0 l 0 none _ — — — 3.000 _ — 
Trinidad. . . . 0 4 28 180 5 17 ~ 2,728 67,000 4,000 98,000 45,600 — 38,000 48 276 
Turkey... . . 9 3 5 5 0 1 10 2.500 — — 18,000 — 20.000 — 50 
USSR... — 100 600 =- _- = — 1,260,000 10,000 — _ — 1,050,000 6,000 8,000 
U. King. 0 1 4 2 1 11 222 — 1,040 — 149,650 563,300 147,000 400,000 — 4 
| — 662 2650 29,775 3972 19,200 502,100 6,735,000 376,000 357,000 738,700 394,000 8,217,000f 8,830M 34,636 221,700M 
Venezuela. . . 15 15 99 668 14 156 12,270 2,117,820 1,530,000 346,000 0 0 44,600 240 10.930 26,500M 
Yugoslovia. . 13 17 50 22 0 4 174 4,000 — 2,100 8,227 2,000 14,000 8 450 7,000 





NOTE: All figures concerning Communist countries are estimates. 
* Sumatra, East Java, Borneo. 


+ This includes waste and use in fields. 
{t Seven months average. Bureau of Mines data. 














tion shows no rise whatever — actually a slight decline. 
The remaining 19 nations had an 8 per cent increase in 
demand for these principal products in 1954. 

Not only are we indebted to well organized govern- 
ment agencies in many countries and to the reports of 
petroleum firms with world-wide operations, but also to 
many distinguished authorities who specialize in specific 
areas. 

Most figures, unless stated, are for the latest reported 
period. Most of them fit the first quarter or first half of 
1955. There is no accepted standard among agencies 
making reports, and figures have been adjusted as well as 
Possible to conform to this outline. 

Information has not been received from all countries 


THE PETROLEUM ENGINEER, November, 1955 


but there is enough to supply good background material 
on most countries of the non-Communist world. No 
direct data is received from USSR and its satellites al 
though considerable information is gleaned from Russian 
publications. 

As the industry knows, economics of petroleum move 
rapidly and collection of statistics must necessarily be 
slower. Gathering data from all over the world cannot 
be done in a short period if it is to be accurate and 
comprehensive. 

We do expect, however, to increase our speed of re- 
porting so that this material will be of greater value to 
those who need this information at hand on many 
occasions. ee 
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It isn’t the leftists and do-gooders who endanger 
our free enterprise system — 
it’s the Chambers of Commerce, 
the trade associations 

and business men who 


Can’t Stand Competition 





| would like to consider a large area of 
interest shared, not only by oil men, 
but by all men, whether they be op- 
erators of businesses, farmers, wage 
earners or others. It is shared also, for 
that matter, by all of the 170,000,000 
people of the United States. 

I would like to talk about “George.” 

This “George” is the enterprising 
and obliging fellow who is always 
eager to do for us all of those things 
we are either too lazy, too busy or too 
uninterested to do for ourselves. 

He is, by our own express invitation, 
taking more and more of a big broth- 
erly role in our individual lives, all 
under the guise of doing the most for 
our welfare and benefit. 


He is assuming more of our burdens. 

He is making more of our decisions. 

He is erecting higher walls around 
our lives, in the name of protection and 
security. 

He is also budgeting and disbursing 
more of our income. 

He is restricting and regulating more 
of our business and service activities. 


At the same time, “George” is 
seeing to it that we are paying for 
it through a nice increase in our 
taxes. 

He likes to spend our money 
for what he thinks is our best in- 
terests. 


We usually refer to “George,” of 
course, by his last name: Washington 
bureaucracy. 

Now, before you say to yourself, 
“that’s old stuff,” and relax for a short 
nap, let me admit that a discussion of 
“George” and his activities is “old 
stuff” to you and to me and to every 
businessman in America. 

But I am concerned at the moment, 
not so much with enumerating his ac- 
tivities or condemning his excesses as 
I am with considering a very pertinent 
question: 

“Who keeps inviting ‘George’ to do 
this anyway?” 


*From an address before Oil Men’s Club of 
Kansas City, September 12, 1955. 
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S. B. lrelan 


I know the stock answer, so do you. 

We are ordinarily quick to identify 
those “villians of the piece” because 
they are so easily tagged. We tell each 
other that they are the socialists, the 
bureaucrats, the self-seeking politi- 
cians, the fuzzy thinkers of the left, the 
do-gooders and the impractical deni- 
zens of our ivory towers. 

Well, unhappily for your peace of 
mind and mine, those elements do exist 
in our society. They are cunning, per- 
suasive, active and persistent advocates 
of big government and purveyors of 
the old theory that everything they 
deem good should be compulsory be- 
cause it is for the improvement of the 
public welfare. 

They love “George.” 

He’s their bread and butter and 
source of power. That is the reason for 
their high regard. 

But the whole truth, though we may 
dislike to admit it, is that my voice, 
and yours, are also all too frequently 
heard in the chorus of those inviting 
“George” to do something for us. 

How often do we hear the voice of 
the chamber of commerce calling for 
him when it seeks special aid for a proj- 
ect in the community? 

How many times have we heard the 
voice of the trade association seeking 
him when it takes the troubles of its 
members to the Potomac wonder land 
for aid and comfort — and how often 
do they get a little bit of relief with lots 
of restrictions and regulations 
thrown in? 

Even the voice of every business- 
man along the street is heard at one 
time or the other to say, “there ought to 
be a law,” and, of course, he means to 
restrict, regulate and control those 
things that aren’t satisfactory to him. 

We publicly defend competition — 
in countless speeches to one another. 
We point to it as a catalyst that has. 
and I quote, “made America great.” 

We evolve masses of statistics to 
prove that competition has provided 
this country with mountains of bath- 


P 900 





The Author 


S. B. lrelan, a Purdue University engi- 
raduate, launched his career 
— as a cadet en- 
gineer with 
Public Service 
Company in 
Denver, Colo- 
rado, later oa 
Cities Service 
affiliate. In his 150°F 
45 years with Steel 
the corporation, 
lrelan has 
marched to the 
head of Cities 
Service Oil Company through offices in 
numerous affiliates. 

He is president of Cities Service Oil 
Company (Delaware) and director and 
president of: Cities Service Oil Com- 
pany, Ltd., Cities Service Gas Develop- 
ment Company, Cities Service Produc- 
tion Company, Cities Service Pipe Line 
Company and Lafitte Oil Traders, Inc 

Besides these top posts, he holds of 
fices in a number of other companies. 

Purdue University has made him a 
doctor of engineering, and many or- 
ganizations have called upon him to 
fill policy-making positions because of 
his outstanding management record. 











tubs, automobiles, telephones and all 
the goods and services that add up to. 
and again I quote, “the highest stand- 
ard of living the world has ever 
known.” 

Naturally, we view with alarmed oul- 
cry any assault upon our competitive 
system, and we blame all such assaults 
on sinister figures who are trying to pull 
our house down about our ears and 
bury our economy under the debris o! 
socialistic regulation and regimenta- 
tion. 

Let’s see who is kidding whom. fs 

Certainly the socialists, the bureau- 
crats, the politicians and the do-good- 
ers are in there pitching. They make 
few bones about their position and 
philosophy. 

Of course, every time they are iM 
vited to bring “George” in to help, they 
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In furnaces as in processes 
compare the design 


to judge 





THE 


A. “} - ~) <r —_— 
Lhe advantages 


The wall construction of all 


Petrochem-Isoflow Furnaces 


is designed for 150°F maximum 


outside shell temperature. 


12.3” 





150°F & 
Steel : 














PETROCHEM 
ENGINEERED CONSTRUC 
MONOBLOCK AND 


NSULATION “FIREBRICK 


1250 Ibs. per 100 sa. ft. 











‘The Petro-Chem design provides a thoroughly engi- 
neered wall construction. It is built with two tiers of 
monoblock supported on 18 inch centers and a circular 
arched wall of insulating firebrick. The inside of the 
steel shell is protected from the possibility of corrosion 
by a one-eighth inch thickness of Staylastic cement. 
This type of construction, independently supported 
monoblock and the circular arch of firebrick, bonded 
with Smoothset mortar, assures optimum efficiency and 
minimum maintenance. 





el ce 





1300°F 
































TteVGh ens e eek eres 
5450 Ibs. per 100 sq. ft. 


bk Seow) 


2900 Ibs. per 100 sq. ft. 


*Based on B & W values. 


The use of monoblock and insulating firebrick laid as 
a circular arch provides many advantages over a one- 
piece monolithic lining, including: 

1—Low weight, 2—Low heat conductivity, 3—High 
hot crushing strength, 4—Low expansion coefficient, 
5—Resilient compressible backing, 6—Long life, 7—Nil 
maintenance. 
Also, this construction has low heat storage capacity, 
speeds both heating and cooling. Its light weight 
requires less concrete foundations and steel supports. 


-PETROCHEM-ISOFLOW FURNACES 


UNLIMITED 


REPRESENTATIVES: Rawson & Co., 


IN SIZE 
- PETRO-CHEM DEVELOPMENT CO., INC. ¢ 122 EAST 42nd St., New York 17, N. Y. 


CAPACITY-.°5. BUTY. 


Houston * Wm. H. Mason Co., Tulsa * Lester Oberholtz, Los Angeles ° 
’ Faville-Levally, Chicago * D. D. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett & Durgin, Boston 
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International Licensees and Representatives: SETEA —S.A. Commercial, Industrial, y de Estudios Tecnicos, 

Buenos Aires, Argentine * Industrial Proveedora, Caracas, Venezuela * Firma Dr. C: Otto & Comp. G.M.B.H., 

Gerimany * Birwelco Ltd., Birmingham, England * Societe Anonyme Heurtey, Paris, France * Societe ‘Anonyme 
‘ Belge, Liege, Belgium * Huertey Italiana $.P.A., Milan, Italy 
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are going to accept with alacrity and 
joy, but they are too much in the mi- 
nority to do much by themselves. They 
need a helping hand from the rest of 
us, those of us who profess to believe 
in what we call “the American way of 
life.” 

They get it too. They get it, either be- 
cause we are indifferent, or because we 
are willing to compromise our princi- 
ples when we have a selfish purpose at 
stake, or because we are not interested 
in things that we think pertain only to 
others. 

This attitude is not new. Let’s look 
back for a moment to the days of our 
grandparents. They were “rugged in- 
dividualists” in the 1890's, but even 
then they were on speaking terms with 
“George.” 

Those were the days when some mer- 
chandising genius evolved the idea of 
the department store, and his brain- 
child was giving contemporary mer- 
chants a run for their money through a 
new and different kind of competition. 

As rugged as they were, you would 
expect them to roll up their sleeves, knit 
their brows and come back with a little 
hot competition of their own. Some of 
them, of course, did. 

Others, meeting in convention, de- 
bated the innovation of the depart- 
ment store and condemned it as a de- 
velopment that would “suppress com- 
petition and oppress the public, caus- 
ing the consumer, in the end, to pay 
higher prices,” and they appealed for 
legislative relief from the new compe- 
tition. 

Who was inviting “George” to help 
in this instance? 

Or, let’s take a look at the high-roll- 
ing twenties, the roaring decade that 
brought us prohibition, flappers and a 
new kind of establishment called the 
“chain store,” which lured streams of 
customers by wide assortments of mer- 
chandise, attractive displays and lower 
prices. 

During the hulabaloo that attended 
the march of chain stores across the 
country, more than 20 states, deluged 
with petitions and pleadings from local 
business groups, passed punitive laws 
aimed at destroying the new competi- 
tion. 

Who was inviting “George” to help? 

In the thirties, a large number of 
American housewives, acting on what 
they considered good and sufficient rea- 
sons, switched the spread on their 
family tables from butter to margarine. 

The government answer to that one, 
given after frantic signals from the 
hinterland, was discriminatory tax laws 
against margarine and the imposition of 
restrictive regulations designed to show 
the consumers the error of their ways. 

Who was inviting “George” to help? 

Just lately there has been a rash of 
price-maintenance legislation called 
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“fair trade laws,” and, in many states, 
statutes have been put on the books 
permitting barbers, cleaners and other 
service establishments to “call down the 
law” on any competitor rash enough 
to offer customers prices of his own 
setting. 

Who is inviting “George’’ to take a 
hand here? 


Most recent among the regulatory ' 


battles is that involving the so-called 
“discount houses,” which are springing 
up in many areas of the country. 
Efforts are being made to have the cut- 
raters legislated out of business. 

Who is inviting “George” in? 

In our own business, we have heard 
a great deal lately about regulation by 
the Federal Power Commission of 
some 8000 natural gas producers. Con- 
gress, we believe, had intended to keep 
“George” out of this area, but a split 
decision of the Supreme Court opened 
the door, and in walked “George” to 
take control. 

We now find a lot of mayors, city 
attorneys and utility representatives of 
the big cities who think that the great- 
est consumer benefit, and, of course, 
the safest political course, is to advo- 
cate for their people cheap prices and 
strict regulation over a fast disappear- 
ing resource — natural gas. 

The foreseeable supply of this prem- 
ium fuel is decreasing each year as the 
annual consumption outstrips new dis- 
coveries. You can’t plant natural gas 
and harvest a new crop each year! It 
has to be found and every cubic foot of 
gas that is used has to be replaced by 
a new discovery. 

Even with all the scientific methods 
employed, the average success of find- 
ing new oil or gas wells is about one to 
ten; that is, you drill ten dry holes 
to find one fairly good gas well. 

The present rate of annual consump- 
tion is increasing greatly, and, as a re- 
sult, the known reserve supply has 
come down from 33 years’ supply in 
1946 to 22'%2 years’ supply in 1954. 

Those who are clamoring for natu- 
ral gas producers to continue to be 
regulated and controlled by the FPC 
are advocating the application of a cost 
formula that would make this premium 
fuel sell, not at competitive prices with 
other fuels such as coal and oil, but at 
rates so far below the prices of these 
other fuels that they unquestionably 
create waste and misuse — and, in my 
opinion, eventually will stop the search 
for new supplies and divert natural gas 
to other more profitable uses. This will 
result in a lack of supply for the very 
customers they want to protect and will 
deny them this premium service. 

Already large natural gas reserves 
have been diverted to intra-state uses, 
thus removing them from federal juris- 
diction. This is not a good omen for the 
ultimate customer. 


Who is inviting “George” to Stay in 
the gas case? 

Getting down a little closer to you; 
business and my business, just this lag 
year we have heard proposals for laws 
divorcing pipe line operations from 
major oil companies. We also heard 
proposals made to declare the market. 
ing of petroleum products to be a pub. 
lic utility, subject, of course, to strict 
control and regulation. You probably 
noted that in the state of Michigan a 
the last meeting of the legislature, they 
proposed in the lower house to do that, 
They lost by a vote of 52 to 54 against, 

Who is inviting “George” into our 
business? 

Let’s be realistic: 

We all defend competition—as an 
ideal. We all like the freedom it gives 
us to engage in any business we desire: 
we like the freedom it gives us to set 
our own prices and to undersell the 
other fellow to lure his customers away, 

But let’s put the emp‘iasis on the 
right word: We all like the freedom it 
gives us! 

And we defend ourselves when we 
invite “George” into the house by say- 
ing that the competition against which 
we are complaining is “unfair.” There 
is “unfair” competition, certainly. Mis- 
branding is “unfair” competition. Mis- 
leading or fraudulent advertising is 
“unfair” competition. Monopoly is 
“unfair.” Tax-free marketing and pro- 
duction is “unfair.” Tax-free, gover- 
ment-owned-and-operated businesses, 
enjoying subsidies, are “unfair” com- 
petition. 

These things are inherently unfair — 
to business, to the competition and to 
the customer. But sometimes we brand 
as unfair competition what is really just 
rough and tough. 

It is too easy for us to define compe- 
tition to suit ourselves. 

“Proper” competition, that is, as de- 
fined by us, is determined by how it 
affects our own interest. 

And naturally, we think that any- 
thing that enables us to gain or retain 
a benefit over a competitor, is in our 
own best interest. I would challenge 
that. I would maintain and insist that 
what is best for the customer is best for 
us, too, in the long run. 

Nevertheless, in our zeal to shape 
our competitor’s business operations to 
our own ideas of what is proper and 
fitting, we sometimes do not hesitate 
to use government protection, or sup- 
port, or preferment for ourselves when 
it seems expedient to do so. In short, 
we ourselves are not above inviting 
“George” to help us for our own pur- 
pose even while we yell at the other fel- 
low for opening the door. 

So let’s not fool ourselves. The s0- 
cialists, the bureaucrats, the politicians 
and the do-gooders are overjoyed to 
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Diesel 


Unit — 82 -in. 


x 8\2-in., 2894 cu. in. 








° 
2 














































9) -=: 






yor WAUKESHA 
DISTRIBUTOR 


Engines and Power Units 
UP TO 1135 HORSEPOWER 


@ NORMAL DIESEL 


@ TURBOCHARGED DIESEL 


@® GASOLINE 
@ NATURAL GAS 
@ LP GAS 

























EAST 


Auto Gear & Parts Co., Inc. 

16th & Hunting Park Avenue 
Philadelphia 40, Pennsylvania 
C. V. Foster Equipment Co. 

2450 Homewood Avenue 
Baltimore 18, Maryland 

General Machine Parts Co., Inc. 
471 Walton Avenue 

New York 51, New York 

), Frank Knorr, Inc. 

528 N. W. 7th Avenue 

Miami 36, Florida 

M.D. Moody & Sons, Inc. 

4652 Phillips Highway 
Jacksonville 7, Florida 

Motive Parts Co. of Pennsylvania 
6399 Penn Avenue 

Pittsburgh 6, Pennsylvania 


New England Engine & Parts Co., Inc. 


884 Commonwealth Avenue 
Boston 15, Massachusetts 
Oil Well Supply Co. 
Charleston, West Virginia 
Richmond Auto Parts, Inc. 
1207 North Boulevard 
Richmond 20, Virginia 
Power Service Co. 

297 Hunnicutt St., N. W. 
Atlanta 3, Georgia 

Southern Bearings & Parts Co., Inc. 
500 North College Street 
Charlotte 1, North Carolina 
Fayetteville, North Carolina 
H. D. Taylor Co. 

99 Oak Street 

Buffalo 5, New York 


MIDWEST 
Cincinnati Engine & Parts Co. 


2525 Vine Street 
Cincinnati 19, Ohio 


Eagle Machine Co. 
635 E. Market Street 
Indianapolis 7, Indiana 


Helmsing Brothers, Inc. 

1117 North Broadway 

St. Louis 2, Missouri 

G. W. Holmes Co. 

196 E. Gay Street 

Columbus 15, Ohio 

Lewis Motor Supply, Inc. 

312 W. Park Avenue 

Waterloo, lowa 

R. G. Moeller Co. 

14415 Meyers Road 

Detroit 27, Michigan 

Motive Parts Co. of America, Inc. 
2419 Indiana Avenue 

Chicago 16, Illinois 

Oil Field Motor Service Co., Inc. 
Grayville, Illinois 

Park Machine, Inc. 

199 W. 6th Street 

St. Paul 2, Minnesota 

Sidles Co. 

7302 Pacific Street 

Omaha, Nebraska 

T-V Supply Co., Inc. 

P. 0. Box 2 

Great Bend, Kansas 

Wepco Equipment Company 
3421 Independence Road 
Cleveland 5, Ohio 

Womwell Automotive Parts Co. 
240 Clark Street 

Lexington 9, Kentucky 
Wyandotte Motor Supply 

1051 Minnesota Avenue 
Kansas City 14, Kansas 
Northern Waukesha Distributors 
P.O. Box 111 

Virginia, Minnesota 





MOUNTAIN 
Koepsel & Love, Inc. 
47 East 7th South 
Salt Lake City 2, Utah 
D. N. Nordling Parts Co. 
14th Street at Main 
Boise, Idaho 
Waukesha Engine & Equipment Co. 
4999 Jackson Street 
Denver 17, Colorado 
Casper, Wyoming 
Williston, North Dakota 
Farmington, New Mexico 


SOUTH CENTRAL 
Berry Equipment Co. 
718 South Dudley Street 
Memphis, Tennessee 
Reagan Equipment Co. 
P. 0. Box 10216 
New Orleans 21, Louisiana 
Birmingham, Alabama 
Natchez, Mississippi 


SOUTHWEST 


Hopeman Equipment Co. 
102 Main Street 
Seminole, Oklahoma 
Duncan, Oklahoma 


Waukesha Sales & Service, Inc. 

P. 0. Box 16038 

Houston 22, Texas 

Corpus Christi, Tex. Pampa, Tex. 
Dallas, Tex. Abilene, Tex. 
Snyder, Tex. McAllen, Tex. 
Witchita Falls, Tex. Hobbs, N. M. 
Odessa, Tex. Shreveport, La. 
Kilgore, Tex. New Iberia, La. 





Waukesha Southwestern Engine 
Parts & Manufacturing Co 

3333 East Washington Street 
Phoenix, Arizona 

Werme Supply Co. 

716 South West Third 
Oklahoma City 4, Oklahoma 


WEST 
B. & S. Supply Co. 
813 Whipple Street 
Eureka, California 
Frazier Wright Co. 
2315 S. Hill Street 
Los Angeles 7, Califernia 
Bakersfield, California 
Piston Service, Inc. 
905 East Union Street 
Seattle 22, Washington 
Truck & Industrial Equipment | 
7 N. E. Oregon Street 
Portland 14, Oregon 
Waukesha Pacific Equipment Co 
1310 66th Street 
Emeryville 8, California 


CANADA 
R. Angus, Ltd. 
1210 Seymour Street 
Vancouver, B. C. 
R. Angus (Alberta) Ltd. 
5807 103rd A Street 
Edmonton, Alberta 
Atlas Polar Co., Ltd. 
60 Northline Rd. 
Toronto 16, Ontario 
Maase Equipment Co. 
6139 Cote-de-Liesse Road 
Montreal 9, Quebec 


WAUKESHA MOTOR COMPANY, Wavkesha, Wisconsin ¢ New York ¢ Tulsa ¢ Los Angeles 
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In water-flood projects, the injection water itself may be its 
own worst enemy—because it can (and often does) carry 
into the formation the very things most likely to plug the 
formation and thus slow, or halt, the water drive! 

To remove from the injection water the bacteria, algae 
and precipitants which have been identified as major causes 
of formation plugging, diatomite filtration systems have been 
installed on many water-flood projects. These filters, using 
Dicalite filteraids, have proved eminently successful, since 
they give filtration so ‘sharp’ that practically all bacteria and 
other microscopic solids are completely removed. 

Where the permeability of the injection formation is low, 
this extreme clarity is of great importance... witness, a field 
in California. Here, one project, now several years old, and 
using diatomite filtration, is injecting 4,000 bbl/day at 60 
psi. Neighboring water-floods using sand filtration, can 
operate only at pressure of 400 psi, making the life of the 
flood questionable. 

Other advantages of Dicalite filtration are the smaller 
space requirements (about 1/5 that of sand filter systems), 
lower installation costs and mobility if desired. Several newer 
diatomite systems, lately put in operation, are completely 
unitized for easy moving. 

The vital question of filtration in water-flood operations 
is covered in detail in a new bulletin now in preparation. If 
you would like a copy, write us at the address below... you 
will receive your copy as soon as it is off the press. 


“Hee Vicalite 


GREAT LAKES 
DIATOMACEOQUS MATERIALS 


DICALITE DIVISION + GREAT LAKES CARBON CORPORATION 
614 SOUTH FLOWER STREET, LOS ANGELES 17, CALIFORNIA 








To obtain more information on products advertised see page E-41 


see “George” called to help, but some 
of our friends and associates have 
helped to make him welcome when it 
suited their convenience. 

If that is what we want, well and 
good, but we ought to call “George” to 
help with our eyes open; we ought to 
understand all the implications of our 
acts. Here is one of them: 

There isn’t any such thing as “slight” 
regulation. The regulation of a segment 
of business is not effective unless jt 
spreads to cover the entire business. 

The agricultural business is discover- 
ing this, and it was aptly put the other 
day by the editor of the official publi- 
cation of the Texas Sheep and Goat 
Raiser’s Association, H. M. Phillips. 

Phillips was commenting on the 
drouth and its effects upon the ranch- 
ing business, but drouth wasn’t the only 
fly in the ranchers’ ointment. Phillips 
said, and I quote: 

“Without rainfall, the ranchmen can 
do nothing. While they discuss the 
drouth situation among themselves 
and the uneasy market situation of live- 
stock, which is a partial reflection of 
the drouth, little time is given to this 
problem at major meetings. 

“In recent meetings, more than 90 
per cent of all general discussions have 
been relative to problems of Washing- 
ton origin. Income taxes, restrictions, 
Mexican labor, tariffs, quotas, ceilings, 
parity, subsidies, embargo, quarantine, 
imports and a jumble of other restric- 
tive, confusing and chaotic influences 
of national legislation and directives 
have overshadowed all other problems 
of the ranchmen. More than one ranch- 
man has declared that if need be he 
would prefer to go broke because of 
the drouth rather than by government 
edict and red tape.” 

There, gentlemen, is a description of 
“George” operating under a full head 
of steam. It appears that Phillips’ 
ranchmen have invited him to help 
once too often. 

I am convinced that in our own in- 
dustry the future holds great promise, 
but I am equally convinced that that 
promise will be fulfilled only after we 
elect to work out our own destiny, even 
when the way seems hard and prospects 
gloomy. 

We must not be led to the conclusion 
that any system that eliminates indivi- 
dual incentive or profit-making is 
sound or in our interest. You and I 
know that it isn’t. We know, too, that 
we cannot afford to sit quietly by while 
office-seekers advocate laws that will 
do more harm than the conditions they 
would eliminate. 

‘Free competition is the force that has 
brought us abundance at reasonable 
costs. No empirical formula masque- 
rading as a “public benefit” can chal- 
lenge that. al 


THE PETROLEUM ENGINEER, November, 1955 

















The HAMMOND 


The ONLY membrane type Conservation Tank 
with full-rated vapor and product capacity 
AT ALL TIMES, with a membrane that 
cannot come in contact with product, 
vapor space that can be 

isolated for inspection and 

maintenance without 

taking product storage 


Foreground shows 


ing cone roof taf 
tank and DIALI 


tank out of service. 


t 


\FT consists of a gas-tight Vulcalock 
membrane attached to the inside periphery of a cylindrical metal 
housing to become a “breathing” apparatus to accommodate the 
expanding and contracting vapor as developed in product stor- 
age tanks. The DIALIFT can be used as a single conservation 
unit by being attached to the roof of a product storage tank or 
as a central “breathing” system by being manifolded to a num- 
ber of product storage tanks. There are two forms of installation: 
—Ground type manifolded to a number of tanks ‘to form a con- 
servation system and integrated type whereby the DIALIFT is 
attached to the roof of a product tank for vapor conservation 


for one or a number of tanks. 
Principle of the Hammond Diailift 


The DIALIFT is completely isolated from the product storage 
j~ DIALIFT DIAPHRAGM rises and falls to ac- 





commodate expanding and contracting 
vapor. 

e— Vapor passes to and from tank and DIALIFT 
through simple elbow connection. 

c~ DIALIFT and tank have full-rated capacity. 

o. Membrane can’t come in contact with product. 

.. DIALIFT can be isolated for maintenance and 

inspection, product tank stays in service. 


The most efficient and econom- 
ical vapor conservation system 
for new or old tanks. 


tank. Vapor passes between the tank and DIALIFT through a 
vaporline connection. It is easy to convert old cone roof tanks 
to efficient vapor-saving DIALIFT installations by attaching a 
DIALIFT housing with membrane to the roof of the old tank 
and connecting the vaporline between the tank and DIALIFT. 


; New or converted DIALIFT tank, i + 
inter-connected with cone-roof tanks, i 
becomes central ‘‘breathing"’ unit. i 


DIALIFT GROUND UNIT serves as 
central ‘‘breathing’’ apparatus of 
multi-tank conservation system. 


THE HAMMOND DIALIFT ELIMINATES 
BREATHING LOSS AND REDUCES FILLING LOSS 
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Write for catalog 55DL 


WARREN and BRISTOL, PA. * PROVO, UTAH » CASPER, WYO. * BIRMINGHAM, ALA. 


Sales Offices: NEW YORK 20 * AKRON ¢ BOSTON 10 © BUFFALO 2 © CHICAGO 3 © CINCIN- 
NATI 2 © CLEVELAND 15 © EL PASO © HOUSTON 2 © LOS ANGELES 14 © PITTSBURGH 19 
RICHMOND 20 » SAN FRANCISCO » WASHINGTON 6, D.C. * HAVANA « ‘‘TIPSA'’ BUENOS AIRES 
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COMPLETION of one of the most 
unusual scientific research buildings in 
the world, a $500,000 research pilot 
plant built at Ponca City, Oklahoma, 
around an unused oil storage tank, has 
been announced by Continental Oil 
Company. 

Uniquely designed and constructed 
by Conoco’s own engineering depart- 
ment, the pilot plant is a new facility 
for the company’s 30-year-old research 
program, which was expanded in 1952 
with the completion of the $2,250,000 
research laboratories at Ponca City. Its 
primary usefulness will be in exploring 
better processes for manufacturing pe- 
trochemical products already de- 
veloped in the research laboratories 
and in helping create new and useful 
chemicals for making synthetic soap 
detergents, plastics and other products. 

Conoco also uses the novel installa- 
tion for production research activities 
—to uncover new ways of getting 
more oil out of an oil well and to study 
and develop materials and methods 
for completing wells. 

The dismantled and reassembled 
80,000-bbl tank is faced with alumi- 
mum and porcelain enamel. It features 


windows, glass doors, a canopied main 
entrance and a separate entrance for 
trucks. 

Inside, the building has a spacious 
and circular open area, approximately 
60 ft in diameter and extending from 
floor to ceiling, which serves as the 
pilot area. Here many-sized kettles are 
used for pilot or test runs of promising 
chemical products, designed to develop 
economical manufacturing methods for 
these products. A 2000-lb electric 
traveling hoist hangs from the ceiling 
over the pilot area. It swings in a 360- 
deg circle, which enables movement of 
heavy equipment or supplies to any 
spot in the area. Some 40 500-w bulbs 
illuminate the pilot section, which re- 
ceives its ventilation from a central 
dome atop the plant. 

Surrounding the pilot area are three 
floors of air-conditioned laboratories, 
offices, high-pressure cells and utility 
and conference rooms — all built on 
the curve. These floors provide a total 
of 33,000 sq ft of floor space for some 
60 Conoco scientists and technicians. 

The petrochemical laboratories con- 
tain a battery of automatic washers for 
testing soap detergents for suds and 


One of several laboratories in the new research pilot plant. Com- 
pletely air-conditioned, laboratories like these—together with 
offices and utility and conference rooms, surround the circular 


pilot area. 





Continental Oil’s new research pilot plan 
which was formerly an unused oil tank, 
Continental oil scientists and engineer, 
combined their creative talents and faced 
the tank with corrugated aluminum ang 
porcelain enamel to give it a distinctive 
look. 


Research Moves Into Oil Tank 


cleaning quality, drum driers, a plas- 
tics mill for making plastic samples, 
high-pressure apparatus and many 
other scientific instruments. 

As an aid to creating new products, 
Conoco constructed six high-pressure 
cells extending from the rear of the 
pilot plant. They are separated from 
the main building and the high-pres- 
sure laboratory by a 10-ft corridor con- 
taining panels for controlling all high- 
pressure operations. The cells have 8- 
in. reinforced steel walls and hold high- 
pressure equipment capable of hand- 
ling pressures up to 30,000 psi. 

Production research operations oc- 
cupy a series of laboratories on the 
building’s second floor, including well 
completion, production stimulation and 
well logging laboratories. Here scienti- 
fic tests are made of cements, chemical 
“muds,” lost-circulation materials — 
all used in completing oil wells. The de- 
velopment of chemicals for stimulating 
more production out of oil wells and 
the study of techniques for charting the 
electrical impulses of substrata zones 
are other production research activities. 

Designed for employee safety, this 
Conoco facility is equipped with fog 
nozzles, gas masks, safety showers, fire 
extinguishers and fire blankets and 
other safety devices. All fixtures in the 
pilot area, for example, are explosion- 
proof or vapor-proof, and automatic 
blowers change the air in this section 
ten times per hour. 

Besides its novel features and unique 
use of space, the “roundhouse” for re- 
search has an added distinction. It is 
the first time in research annals that a 
pilot plant, research laboratories and 
high-pressure operations have been 
combined into a single integrated unit 
of circular shape. 

Today, approximately one year 
since it came off the drawing boards of 
Conoco engineers, the research “tank” 
is a reality 

























C 


plas- 
iples, 
many 


lucts, 
ssure 
f the 
from 
-pres- 
 COn- 
high- 
ve 8- 
high- 
dand- 


S$ OC- 
1 the 
well 
1 and 
ienti- 
mical 
ils — 
e de- 
ating 
; and 
g the 
Zones 
‘ities. 
this 
1 fog 
, fire 

and 
n the 
sion- 
natic 
ction 


lique 
yr re- 
It is 
hat a 

and 
been 
unit 


year 
ds of 
ank” 








the |GRAVER] “Double-Deck”— our costliest...and 





often least expensive... floating roof design 





While the Graver Double-Deck Floating Roof Tank is 
the costliest of our three ‘“‘floaters,’”’ it often proves 
least expensive in the long run. 

Its unusual strength and structural stability make 
it appropriate wherever storage problems are en- 
countered. The double-deck roof, consisting of top 
and bottom deck plate, is divided into liquid-tight 
compartments. Thus it is practically unsinkable. With 
the Graver Double-Deck Floating Roof Tank main- 


tenance costs are held to a minimum. 

Other popular Graver designs include the Center- 
Weighted Floating Roof Tank which is unusually 
stable. We offer also a pan-type floating roof...an 
economical design suitable to southern climates 
where snow and ice present no hazard. 

Whatever your storage needs it will pay you to con- 
tact Graver. Consultation costs you nothing, and com- 
petent Conservation Engineers are ready to serve you. 


. +. @ conservation design to fit every need 
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GRAVER FLOATING ROOF TANKS, four of 
which were built for the TEXAS PIPE LINE 
COMPANY at Port Arthur, Texas. 


GRAVER TANK & MFG.(0. [NC 


East Chicago, Indiana 





CHICAGO « NEW YORK e PHILADELPHIA « EDGE MOOR, DEL. « CATASA 
QUA, PA. ¢ PITTSBURGH « CLEVELAND ¢ DETROIT * TULSA * SAND SPRING 
OKLA. « HOUSTON e ODESSA, TEXAS « CASPER, WYO. * LOS ANGELE 
FONTANA, CAL. » SAN FRANCISCO 






To obtain more information on products advertised see page E-4! E 1] 
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THE REVOLUTIONARY NEW BRONZE VALVE 
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HERE’S THE BIGGEST BRONZE VALVE NEWS IN HALF A CENTURY—made possible by Brinalloy, a new patented 
seating alloy developed in the Lunkenheimer Metallurgical Research Laboratories. Seats 
and discs of this new alloy are far more resistant to wear and corrosion than 500 Brinell 
Stainless Steel — they even outwear case-hardened Stainless Steel exceeding 1000 Brinell! 
In the most severe tests, there was no need for renewability, repair, or replacement. 


LUNKENHEIMER 
(- Y NOW you can beat the high cost of valve maintenance and replacement with the first 


completely revolutionary bronze valve in 50 years! No matter how severe the throttling 
service, in 4-year tests, there was no leakage, erosion, or wire drawing. This new valve 
pays cash dividends in maintenance savings — year after year after year! For more infor- 
mation, call your Lunkenheimer Distributor or write The Lunkenheimer Company, Box 
360, Cincinnati 14, Ohio. 


QUALITY * Patented Alloy BRONZE & IRON e STEEL 6 PVC 


LW WN NHEIM™MER 


THE ONE COE NAME IN VALVES 
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GLOBAL DATA 





Quick Reference to World Oil Operations 


AN oil company today cannot be bound by area. All oil 
operations are meshed into world supply and demand 
and it pays to have a world picture even though your 
activities are domestic only. 

Also there is such a strong movement on the part of 
smaller companies to invest in foreign countries that world 
operations have assumed greater interest for more people. 
Competition has grown sharper on a broader scale. In- 
vestment in oil properties has developed on a world-wide 
basis. Each year sees new supply; each year ushers in 
greater consumption. 


With this issue, THE PETROLEUM ENGINEER jill 
begin publishing a series of tables on world-wide op: ra- 
tions. Available key statistics on all kinds of operat:ons 
will be concentrated in a small space for quick reference. 

Most nations import and export crude oil and petroleum 
products in the tremendous transportation job of the in- 
dustry to accomplish efficient distribution. Equipment for 
the industry is also in world competition. The petroleum 
industry and its suppliers find themselves with the need to 
know what oil and gas operations are going on in this or 
that corner of the earth. More than any other industries, 








ESTIMATED DOMESTIC DEMAND FOR MAJOR PRODUCTS IN 


20 LARGE CONSUMING COUNTRIES, 1 
(1000 bbl) 


954; 





these two are dependent on world 
economic conditions. More than any 
other, petroleum demand indicates 
the state of the world’s well being. 
The Petroleum Engineer’s answer 
is a series of tables that will bring 


Motor Distillate+ Residual * Total major products %pains a f ee 
Country fuel  Kerosine fuel oil fuel oil Lubricants 1954t 1953 in 1954 you a quick picture of activities in 
Argentina 14,100 6,460 * 9,000 33,750 1,040 64,350 «61,055 ~=S«s«5.3 «= ay country. Is any exploration go- 
Australia............ 24,181 3,688 7,950 8995 940 45,754 40,806 12.1 #ing on there? Any drilling? How 
— LET ape 8,468 1,091 7,650 8,940 675 26,824 22,758 11.8 many wells produce oil and/or 
eae 23,230 4,175 9,418 19,900 1,320 58,043 50,043 16.0 9 . . 
ae... 73.922 12085 47,020 «45,380 2480 «180887 163.237 10.8 82S? Whatis oe daily average crude 
Colombia............ 6485 1,346 1,601 3,290 174 12896 11,053 16.7 Oil production? How much exports 
ok co was, 34,950 757 22,110 54,900 2,870 115,587 106,361 8.7 and imports and what kind? What is 
oy eae Western yn me —_ —— — pop oe 7 . the consumption of all oil products? 
Indonesia............ 4541 4661 4018 4755 219 18194 17980 52 Have eaprtnes been estimated and 
as eR 11,550 + 1,740 12,414 47,900 990 74,594 55,073 48.3 what are they? 
— peut 15,100 2,990 6,700 33,700 2,420 60,910 50,291 21.1 Then you may want to know what 
alaya aetna 3,050 200 5,780 12,990 140 22,160 19,850 11.6 is goin n i ing and in pipe- 
Mexico.......... 20,690 7,150 7,080 27,000 800 62,720 62887 0.0 linia That tae Fe 1 shard P 
Netherlands. ... .. 7,250 1,790 10,300 17,100 650 37,090 32,921 12.7 g- or 
Peru................ 4395 1,686 1449 4710 115 12,355 11,331 9.0 You can be your own economist. 
—... saan" ps Py apa = x = er 20.4 Take, for instance the first table on 
ni ingdom..... : ‘ ' { a ; 180,810 163,145 10.8 1 inci 4 
United States... 1,238'346 118260 526369 522099 38444 2.443.518 2.450265 0.9 demand in = ,of the principal con 
Venezuela........... 10,415 2,888 5,599 14300 227 33,429 30.451 g.g  Sumung Countries. 





* So far as can be determined, these data include bunker loadings on ships engaged in international trade. 


t Bureau of Mines data. t ‘Most 1954 “data estimated. 








Totals show only a 2 per cent rise 
in consumption for 1954 over 1953 
for all 20 countries. U. S. consump- 








OIL PRODUCTS IMPORTS AND EXPORTS OF PRINCIPAL CONSUMING COUNTRIES, 1954+ 











(1000 bbl) 
IMPORTS EXPORTS 
Motor Distillate+  Residual* Motor Distillate Residual 
Country fuel Kerosine fuel oil fuel oil Lubricants fuel Kerosine fuel oil fuel oil Lubricants 
MINE Foo ce esas 290 280 2,700 13,900 280 250 50 70 = oo 
iE a IE 20,410 4,090 7,850 5,620 950 35 30 150 = 30 
ooo F 5 cck cents 3,026 436 3,759 5,992 1,168 1,710 500 2,029 6,773 469 
Brazil... Len ene 22,340 4,170 9,168 20,200 1,477 — — — _ = 
Nos N82, 5. 6,941 3,415 11,705 9,146 988 433 — — 54 
Colombia............. 3,719 750 588 _ 77 — _ _ 330 
MG cree taxes 2,106 61 37 2,075 220 12,599 3,122 9,373 19,024 749 
Germany, Western 859 48 4,243 3,904 498 2,027 320 881 533 241 
India. .... 6,607 8,944 5,948 4,908 1,008 — _ _ — - 
Indonesia..... . . — — — _ 219 15,989 6,161 14,111 14,898 
Italy....... 213 ] 45 4,029 384 15,735 4,788 11,182 10,575 500 
Japan...... 2,703 173 §22 15,283 273 7 ~ 6 4 a 
Malaya (& Singapore). 13,465 2,982 10,600* 16,086 174 10,416 3,368 5,260 3,100 42 
Mexico. . ¥ ; 4,184 267 2,150 1,746 459 47 22 122 19,371 a 
Netherlands.......... 1,481 1,185 2,541 8,325 1,430 16,234 1,573 9,825 18,342 ,259 
arr ee 138 _ _ 424 60 1,739 562 966 445 16 
Sweden. . ere 5,590 2,852 o 26,655 444 _ — — _ = 
United Kingdom. . 1,510 10,288 14,213 11,020 3,268 - 13,103 1,776 10,239 27,843 1783 
United States. .... 1,185 —_ 3,195 129,009 1 34,463 4,903 24,201 26,856 14,758 
Venezuela... ...... 764 _ = _ 282 12,516 2,534 24,101 84,646 993 
* Estimated. + Bureau of Mines data. 


** Included under residualfuel oil. 
*** So far as can be determined, these data exclude bunker loadings on ships 


in international trade. 
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DATA ON WORLD OIL DRILLING, PRODUCTION, EXPORTS, IMPORTS, DEMAND, AND RESERVES 














Total Total Consumption 
No. No. No. No. wellscompleted oil &gas crude oil Exports Imports per day Proved reserves 
geo- geo- rotary 1954 prod. prod. av. bbl /day av. bbl/day 
logical physical rig. wells in av.B/D products, gast oil&LP gas 

Country crews crews rigs oil gas dry country crude products crude products bbl MMCF MMB MMCF 
Alaska...... 11 4 0 0 1 0 none _ _ — _ _ _ 4 _ 
Albania. .... — - —- 8 1 —- _ 4,300 500 os ~~ 500 3,200 — 30 — 
Algeria...... 19 15 16 20 lt @ 49 1,600 1,600 _ — 17,760 17,760 _ ~ — 
Angola...... 2 2 1 0 0 4 1 300 — — _ — a _- 310 -- 
Argentina. . . 7 15 50 166 5 71 714 81,000 _ — 88,000 — 180,000 77 _ — 
Australia 14 - 10 8 0 1 4 1 none — 5,982 1,111,834 72,665 158,420 _ _ - 
Austria... .. 1 1 1 _— _ _ 1250 68,000 23,000 15,000 — 1,400 27,000 56 250 1,000 
Bahrain... .. 0 0 3 14 1 0 97 30,000 — 200,000 184,000 _— _ — 240 — 

Barbados... . 2 0 1 0 1 0 1 — -- — — — — — _— 
Bolivia...... 4 3 z 14 1 0 53 7,383 os 3,000 _ 400 4,200 _ 42 ~ 
Borneo... Br 4 2 6 28 0 6 417 99,000 — _ _ _ _ 113 700 — 
Brazil... . 8 7 9 30 3: £ 271 5,482 _ 18,000 — 158,000 158,000 — 15 — 
Burma...... 1 0 2 _— _— _— 94 4,200 _ _— a — — _ 41 — 
Cameroon 0 2 1 0 0 7 — _— _ — — 2,000 _ _ — _ 
Canada..... — 128 230 «1,275 155 700 7,489 310,000 62,000 2,000 210,000 97,000 553,000 275 2,416 17,000M 
. ae 2 4 5 14 2 24 68 6,937 — _ — 20,000 22,000 10 27 — 
CHIma....... _— _ — _ _ _ — 4,700 _ — _ — _ 3 _ _ 
Colombia. . . 8 10 21 92 2 26 =©1,746 110,000 62,500 — — 8,000 38,000 167 550 — 
ae. ....... 3 3 24 25 0 50 40 1,500 - -- — 50,000 60,000 — 2 — 
Ecuador... . 2 0 9 163 1 6 =1,464 8,620 3,408 0 — 1,278 5,500 15 23 - 
Egypt...... 2 3 5 7 0 3 170 38,000 — — 28,000 24,000 97,000 — 17 — 
Formosa... .. a - 6 4 0 3 38 1,200 _ — 10,000 — _ — _ — 

France...... _ 44 . 45 17 2 514 14,000 — 140,000 471,000 — 290,000 270 78 
Germany. W. - 60 127 335 13 170 2,686 51,000 _ 25,000 121,000 18,500 173,000 23 = 464 _ 
Greece...... 1 1 2 0 0 3 0 none ~ _ — — 24,000 24,000 _ _ _ 
Hungary _ _ — - - - — 25,000 — _ _ — 10,000 -~ 36 — 
ae 2 4 6 _- - - 417 6,200 “ — 27,000 75,110 100,00 _— 47 _ 
Indonesia *. . 12 18 26 114 0 16 = 2,074 235,000 110,000 190,000 138,000 — 66,000 137 2,400 —_ 
ee — — 4 - - - 114 360,000 — — -- — -- — 13.000 — 
| ae _ _ 12 15 0 2 73 637,760 636,000 -- a — ~ — 14,000 —_ 
Igael... 2... 6 2 5 - - =— - none _— — 21,000 — 23,550 - —- — 
Italy... 9 a 32 2 & 3a 64 4,200 — 136,000 321,500 16,000 165,220 340 2 _ 
Re oa 's _ _ 15 _ _— _— _ 6,000 _— — 260,000 — 180,000 12 34 _ 
Kuwait..... = 1 4 13 0 1 163 1,087,000 921,413 4,774 _ 2,020 — 28,000 — 
Mexico...... _ _ 88 147. 17 4°94 1,514 251,000 20,000 80,000 5,000 35,000 205,000 150 2,100 — 
Morocco. Fr. 2 3 9 15 0 40 94 2,450 — a — 17,000 20,000 1 9 1,237 
Netherlands . 2 — 9 38 0 19 274 18,500 — 150,000 197,000 — 60,000 15 10 — 
Neutral Zone. — _ 2 10 0 4 18 30.000 30,000 _ — aa ~ — 430 _ 
Pakistan... . 3 3 8 - - -— 30 5,340 _ = a — 33,000 4 22 — 
ae 6 7 18 145 2 62 3,242 47,807 3,500 —_— _ — 31,000 _ 221 — 
Poland...... ~ = _ - - — _ 5,000 _ — 5,000 — 12,500 _ 24 — 
Oeter....... _ — 3 0 0 30 112,500 107,000 - oo — — — — 1,700 — 
Romania. . . - _— _— - - - — 130,000 90.000 5.000 a — 30,000 — 417 — 
Saudi Arabia 4 5 4 8 0 0 144 953,000 735,000 199,000 _ 400 _ — 36,000 — 
3 2 2 2 2 2 41 3,500 _ — — — — _ 2 _ 
Spain....... 14 2 3 0 0 2 0 none — — 75,000 3,000 72,000 — _— _ 
Tanganyika. . 2 J 3 0 0 1 0 none — - — — 3.000 _ — — 
Trinidad... . 0 4 28 180 5 17 2,72 67,000 4,000 98,000 45,600 — 38,000 48 276 — 
Turkey... .. 9 3 5 5 0 1 10 2.500 “= — 18,000 — 20,000 _ 50 _ 
USSR.. _ 100 600 - -—- — — 1,260,000 10,000 — — — 1,050,000 6,000 8,000 — 
U. King... . . 0 1 4 2 1 11 222 1,040 — 149,650 563,300 147,000 400,000 _ 4 — 
a _ 662 2650 29,775 3972 19,200 502,100 6,735,000 376,000 357,000 738,700 394,000 8,217,000f 8,830M 34,636 221,700M 
Venezuela. . . 15 15 99 668 14 156 12,270 2,117,820 1,530,000 346,000 0 0 44,600 240 10.930 26,500M 
Yugoslovia.. . 13 17 50 22 0 4 174 ,000 — 2,100 8,227 2,000 14,000 8 450 7,000 





NOTE: All figures concerning Communist countries are estimates, 
* Sumatra, East Java, Borneo. 


t+ This includes waste and use in fields. 
t Seven months average. Bureau of Mines data. © 








tion shows no rise whatever — actually a slight decline. 
The remaining 19 nations had an 8 per cent increase in 
demand for these principal products in 1954. 

Not only are we indebted to well organized govern- 
ment agencies in many countries and to the reports of 
petroleum firms with world-wide operations, but also to 
many distinguished authorities who specialize in specific 
areas. 

Most figures, unless stated, are for the latest reported 
period. Most of them fit the first quarter or first half of 
1955. There is no accepted standard among agencies 
making reports, and figures have been adjusted as well as 
Poss ble to conform to this outline. 

Ir‘ormation has not been received from all countries 
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but there is enough to supply good background material 
on most countries of the non-Communist world. No 
direct data is received from USSR and its satellites al- 
though considerable information is gleaned from Russian 
publications. 

As the industry knows, economics of petroleum move 
rapidly and collection of statistics must necessarily be 
slower. Gathering data from all over the world cannot 
be done in a short period if it is to be accurate and 
comprehensive. 

We do expect, however, to increase our speed of re- 
porting so that this material will be of greater value to 
those who need this information at hand on many 
occasions. ek * 
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P 900 
It isn’t the leftists and do-gooders who endanger 

















our free enterprise system — I 
it’s the Chambers of Commerce, 
the trade associations Cc 
and business men who 
Can’t Stand Competition | ~ 
S. B. Irelan 
| would like to consider a large area of I know the stock answer, so do you. 
interest shared, not only by oil men, We are ordinarily quick to identify The Auth 
but by all men, whether they be op- _ those “villians of the piece” because TO a4 ea a 7” 
erators of businesses, farmers, wage they are so easily tagged. We tell each neering pron wha rae te * eal 
earners or others. It is shared also, for other that they are the socialists, the me een oo 
that matter, by all of the 170,000,000 bureaucrats, the self-seeking politi- gineer with ) 
people of the United States. cians, the fuzzy thinkers of the left, the _— Service 
I would like to talk about “George.” do-gooders and the impractical deni- arena Ming 
This “George” is the enterprising zens of our ivory towers. rado, later o 
and obliging fellow who is always Well, unhappily for your peace of Cities Service 
eager to do for us all of those things mind and mine, those elements do exist > ya hyn 150°F 
we are either too lazy, too busy or too in our society. They are cunning, per- itn celine. Steel 
uninterested to do for ourselves. suasive, active and persistent advocates Irelan has 
He is, by our own express invitation, | of big government and purveyors of marched to the 
taking more and more of a big broth- the old theory that everything they sieiith ae neee Cites 
° rae ee : ervice Oil Company through offices in 
erly role in our individual lives, all deem good should be compulsory be- cnestin alitelen. 
under the guise of doing the most for cause it is for the improvement of the He is president of Cities Service Oil 
our welfare and benefit. public welfare. Company (Delaware) and director and 
He is assuming more of our burdens. They love “George.” age gg erwige non 
He is making more of our decisions. He’s their bread and butter and tg Company, Cities Service Produc- 
He is erecting higher walls around source of power. That is the reason for tion Company, Cities Service Pipe Line 
our lives, in the name of protection and their high regard. Company and Lafitte Oil Traders, Inc | 
security. But the whole truth, though we may Poa on top posts, he holds of. 1. 
+ 4: os : ices in a number of other companies. 
He is also budgeting and disbursing dislike to admit it, is that my voice, Purdue University has made him a 
more of our income. and yours, are also all too frequently doctor of engineering, and many or- 
He is restricting and regulating more heard in the chorus of those inviting ganizations have called upon him to 'T 
of our business and service activities. “George” to do something for us. pts Bae — harsearg os ne 
At the same time, “George” is How often do we hear the voice of a a 
seeing to it that we are paying for the chamber of commerce calling for 
it through a nice increase in our him when it seeks special aid for a proj- ar 
taxes. ect in the community? st 
He likes to spend our money How many times have we heard the tubs, automobiles, telephones and all by 
for what he thinks is our best in- voice of the trade association seeking the goods and services that add up to, TI 
terests. him when it takes the troubles of its _ and again I quote, “the highest stand- “ 
; . i‘ members to the Potomac wonder land ard of living the world has ever | 
We usually refer to George, of for aid and comfort — and how often known.” w 
course, by his last name: Washington = gy they get a little bit of relief with lots Naturally, we view with alarmed out- mn 


bureaucracy. 

Now, before you say to yourself, 
“that’s old stuff,” and relax for a short 
nap, let me admit that a discussion of 
“George” and his activities is “old 
stuff” to you and to me and to every 
businessman in America. 

But I am concerned at the moment, 
not so much with enumerating his ac- 
tivities or condemning his excesses as 
I am with considering a very pertinent 
question: 

“Who keeps inviting ‘George’ to do 
this this anyway?” 


“#From an address before Oil ae Club of 
Kansas City, September 12, 1955 
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of restrictions and regulations 
thrown in? 

Even the voice of every business- 
man along the street is heard at one 
time or the other to say, “there ought to 
be a law,” and, of course, he means to 
restrict, regulate and control those 
things that aren’t satisfactory to him. 

We publicly defend competition — 
in countless speeches to one another. 
We point to it as a catalyst that has, 
and I quote, “made America great.” 

We evolve masses of statistics to 
prove that competition has provided 
this country with mountains of bath- 


cry any assault upon our competitive 
system, and we blame all such assaults 
on sinister figures who are trying to pull 
our house down about our ears and 
bury our economy under the debris of 
socialistic regulation and regimenta- 
tion. 

Let’s see who is kidding whom. 

Certainly the socialists, the bureau- 
crats, the politicians and the do-good- 
ers are in there pitching. They make 
few bones about their position and 
philosophy. . 

Of course, every time they «re 1D- 
vited to bring “George” in to help, they 
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compare the design 


to judge the advantages 


The wall construction of all 


Petrochem-Isofiliow Furnaces 


AS an example: 


is designed for 150°F maximum 


outside shell temperature. 




































1250 Ibs. per 100 sa. ft. 


‘The Petro-Chem design provides a thoroughly engi- 
neered wall construction. It is built with two tiers of 
monoblock supported on 18 inch centers and a circular 
arched wall of insulating firebrick. The inside of the 
steel shell is protected from the possibility of corrosion 
by a one-eighth inch thickness of Staylastic cement. 
This type of construction, independently supported 
monoblock and the circular arch of firebrick, bonded 
with Smoothset mortar, assures optimum efficiency and 
minimum maintenance. 
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1300°F 150°F 195°F 1300° 
Steel Steel 
(too 
hot!) 
dey MONOLITHIC B| MONOLITHIC 
ENGINEERED C e 
MONOBLOCK AND CONSTRUCTION 2 CONSTRUCTION 
INSULATION “FIREBRICK” EST a a 
5450 Ibs. per 100 sq. ft. 2900 Ibs. per 100 sq. ft. 


*Based on B & W values. 


The use of monoblock and insulating firebrick laid as 
a circular arch provides many advantages over a one- 
piece monolithic lining, including: 

_ 1—Low weight, 2—Low heat conductivity, 3—High 
hot crushing strength, 4—Low expansion coefficient, 
5—Resilient compressible backing, 6—Long life, 7—Nil 
maintenance. 

Also, this construction has low heat storage capacity, 
speeds both heating and cooling. Its light weight 
requires less concrete foundations and steel supports. 


Compare and your judgment will affirm 
Petrochem-Isofiow Furnaces are Most Efficient by any Comparison 


PETROCHEM-ISOFLOW FURNACES 





UNLIMITED UNM SEIZE... 


PETRO-CHEM DEVELOPMENT CO., INC. e 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES: Rawson & Co., Houston * Wm. H. Mason Ca, Tulsa * Lester Oberholtz, Los Angeles ° 
Faville-Levally, Chicago ° D. D. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett & Durgin, Boston 


CAPACITY... DUTY 
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are going to accept with alacrity and 
joy, but they are too much in the mi- 
nority to do much by themselves. They 
need a helping hand from the rest of 
us, those of us who profess to believe 
in what we call “the American way of 
life.” 

They get it too. They get it, either be- 
cause we are indifferent, or because we 
are willing to compromise our princi- 
ples when we have a selfish purpose at 
stake, or because we are not interested 
in things that we think pertain only to 
others. 

This attitude is not new. Let’s look 
back for a moment to the days of our 
grandparents. They were “rugged in- 
dividualists” in the 1890’s, but even 
then they were on speaking terms with 
“George.” 

Those were the days when some mer- 
chandising genius evolved the idea of 
the department store, and his brain- 
child was giving contemporary mer- 
chants a run for their money through a 
new and different kind of competition. 

As rugged as they were, you would 
expect them to roll up their sleeves, knit 
their brows and come back with a little 
hot competition of their own. Some of 
them, of course, did. 

Others, meeting in convention, de- 
bated the innovation of the depart- 
ment store and condemned it as a de- 
velopment that would “suppress com- 
petition and oppress the public, caus- 
ing the consumer, in the end, to pay 
higher prices,” and they appealed for 
legislative relief from the new compe- 
tition. 

Who was inviting “George” to help 
in this instance? 

Or, let’s take a look at the high-roll- 
ing twenties, the roaring decade that 
brought us prohibition, flappers and a 
new kind of establishment called the 
“chain store,” which lured streams of 
customers by wide assortments of mer- 
chandise, attractive displays and lower 
prices. 

During the hulabaloo that attended 
the march of chain stores across the 
country, more than 20 states, deluged 
with petitions and pleadings from local 
business groups, passed punitive laws 
aimed at destroying the new competi- 
tion. 

Who was inviting “George” to help? 

In the thirties, a large number of 
American housewives, acting on what 
they considered good and sufficient rea- 
sons, switched the spread on their 
family tables from butter to margarine. 

The government answer to that one, 
given after frantic signals from the 
hinterland, was discriminatory tax laws 
against margarine and the imposition of 
restrictive regulations designed to show 
the consumers the error of their ways. 

Who was inviting “George” to help? 

Just lately there has been a rash of 
price-maintenance legislation called 
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“fair trade laws,” and, in many states, 
statutes have been put on the books 
permitting barbers, cleaners and other 
service establishments to “call down the 
law” on any competitor rash enough 
to offer customers prices of his own 
setting. 

Who is inviting “George” to take a 
hand here? 

Most recent among the regulatory 
battles is that involving the so-called 
“discount houses,” which are springing 
up in many areas of the country. 
Efforts are being made to have the cut- 
raters legislated out of business. 

Who is inviting “George” in? 

In our own business, we have heard 
a great deal lately about regulation by 
the Federai Power Commission of 
some 8000 natural gas producers. Con- 
gress, we believe, had intended to keep 
“George” out of this area, but a split 
decision of the Supreme Court opened, 
the door, and in walked “George” to 
take control. 

We now find a lot of mayors, city 
attorneys and utility representatives of 
the big cities who think that the great- 
est consumer benefit, and, of course, 
the safest political course, is to advo- 
cate for their people cheap prices and 
strict regulation over a fast disappear- 
ing resource — natural gas. 

The foreseeable supply of this prem- 
ium fuel is decreasing each year as the 
annual consumption outstrips new dis- 
coveries. You can’t plant natural gas 
and harvest a new crop each year! It 
has to be found and every cubic foot of 
gas that is used has to be replaced by 
a new discovery. 

Even with all the scientific methods 
employed, the average success of find- 
ing new oil or gas wells is about one to 
ten; that is, you drill ten dry holes 
to find one fairly good gas well. 

The present rate of annual consump- 
tion is increasing greatly, and, as a re- 
sult, the known reserve supply has 
come down from 33 years’ supply in 
1946 to 22% years’ supply in 1954. 

Those who are clamoring for natu- 
ral gas producers to continue to be 
regulated and controlled by the FPC 
are advocating the application of a cost 
formula that would make this premium 
fuel sell, not at competitive prices with 
other fuels such as coal and oil, but at 
rates so far below the prices of these 
other fuels that they unquestionably 
create waste and misuse — and, in my 
opinion, eventually will stop the search 
for new supplies and divert natural gas 
to other more profitable uses. This will 
result in a lack of supply for the very 
customers they want to protect and will 
deny them this premium service. 

Already large natural gas reserves 
have been diverted to intra-state uses, 
thus removing them from federal juris- 
diction. This is not a good omen for the 
ultimate customer. 


Who is inviting “George” to sta in 
the gas case? 

Getting down a little closer to 5 >ur 
business and my business, just this .ast 
year we have heard proposals for ° :ws 
divorcing pipe line operations f:om 
major oil companies. We also h: ard 
proposals made to declare the mai xet- 
ing of petroleum products to be a j:ub- 
lic utility, subject, of course, to sirict 
control and regulation. You probably 
noted that in the state of Michigan at 
the last meeting of the legislature, ‘hey 
proposed in the lower house to do that. 
They lost by a vote of 52 to 54 against. 

Who is inviting “George” into our 
business? 

Let’s be realistic: 

We all defend competition—as an 
ideal. We all like the freedom it gives 
us to engage in any business we desire; 
we like the freedom it gives us to set 
our Own prices and to undersell the 
other fellow to lure his customers away. 

But let’s put the emphasis on the 
right word: We all like the freedom it 
gives us! 

And we defend ourselves when we 
invite “George” into the house by say- 
ing that the competition against which 
we are complaining is “unfair.” There 
is “unfair” competition, certainly. Mis- 
branding is “unfair” competition. Mis- 
leading or fraudulent advertising is 
“unfair” competition. Monopoly is 
“unfair.” Tax-free marketing and pro- 
duction is “unfair.” Tax-free, govern- 
ment-owned-and-operated businesses, 
enjoying subsidies, are “unfair” com- 
petition. 

These things are inherently unfair — 
to business, to the competition and to 
the customer. But sometimes we brand 
as unfair competition what is really just 
rough and tough. 

It is too easy for us to define compe- 
tition to suit ourselves. 

“Proper” competition, that is, as de- 
fined by us, is determined by how it 
affects our own interest. 

And naturally, we think that any- 
thing that enables us to gain or retain 
a benefit over a competitor, is in our 
own best interest. I would challenge 
that. I would maintain and insist that 
what is best for the customer is best for 
us, too, in the long run. 

Nevertheless, in our zeal to shape 
our competitor’s business operations to 
our own ideas of what is proper and 
fitting, we sometimes do not hesitate 
to use government protection, or sup- 
port, or preferment for ourselves when 
it seems expedient to do so. In short, 
we ourselves are not above inviting 
“George” to help us for our own pur- 
pose even while we yell at the other fel- 
low for opening the door. 

So let’s not fool ourselves. he s0- 
cialists, the bureaucrats, the poiiticians 
and the do-gooders are overjvyed to 
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LRDBSU Turbocharged 


Diesel 


Unit — 82 -in. 


x 8'%4-in., 2894 cu. in 





MERE ARE THE WAUKES 


WA DISTRIBUTORS 








EAST 
Auto Gear & Parts Co., Inc. 
16th & Hunting Park Avenue 
Philadelphia 40, Pennsylvania 
C. V. Foster Equipment Co. 
2450 Homewood Avenue 
Baltimore 18, Maryland 
General Machine Parts Co., Inc. 
471 Walton Avenue 
New York 51, New York 
J. Frank Knorr, Inc. 
528 N. W. 7th Avenue 
Miami 36, Florida 
M. D. Moody & Sons, Inc. 
4652 Phillips Highway 
Jacksonville 7, Florida 
Motive Parts Co. of Pennsylvania 
6399 Penn Avenue 
Pittsburgh 6, Pennsylvania 
New England Engine & Parts Co., Inc. 
884 Commonwealth Avenue 
Boston 15, Massachusetts 
Oil Well Supply Co. 
Charleston, West Virginia 
Richmond Auto Parts, Inc. 
1207 North Boulevard 
Richmond 20, Virginia 
Power Service Co. 
297 Hunnicutt St., N. W. 
Atisnta 3, Georgia 
Southern Bearings & Parts Co., Inc, 
500 North College Street 
Charlotte 1, North Carolina 
Fayetteville, North Carolina 
H. 5. Taylor Co. 
99 Dak Street 
Bu falo 5, New York 


MIDWEST 


Cirinnati Engine & Parts Co. 
25-5 Vine Street 
Ci: innati 19, Ohio 


Eagle Machine Co. 

635 E. Market Street 
Indianapolis 7, Indiana 
Helmsing Brothers, Inc. 
1117.North Broadway 
St. Louis 2, Missouri 

G. W. Holmes Co. 

196 E. Gay Street 
Columbus 15, Ohio 
Lewis Motor Supply, Inc. 
312 W. Park Avenue 
Waterloo, lowa 

R. G. Moeller Co. 

14415 Meyers Road 
Detroit 27, Michigan 


Motive Parts Co. of America, Inc. 


2419 Indiana Avenue 

Chicago 16, Illinois 

Oil Field Motor Service Co., Inc. 
Grayville, Illinois 

Park Machine, Inc. 

199 W. 6th Street 

St. Paul 2, Minnesota 

Sidles Co. 

7302 Pacific Street 

Omaha, Nebraska 

T-V Supply Co., Inc. 

P. 0. Box 2 

Great Bend, Kansas 

Wepco Equipment Company 
3421 Independence Road 
Cleveland 5, Ohio 

Womwell Automotive Parts Co. 
240 Clark Street 

Lexington 9, Kentucky 
Wyandotte Motor Supply 

1051 Minnesota Avenue 
Kansas City 14, Kansas 
Northern Waukesha Distributors 
P.O. Box 111 

Virginia, Minnesota 


MOUNTAIN 
Koepsel & Love, Inc. 
47 East 7th South 
Salt Lake City 2, Utah 
D. N. Nordling Parts Co. 
14th Street at Main 
Boise, Idaho 


Waukesha Engine & Equipment Co. 
4999 Jackson Street 

Denver 17, Colorado 

Casper, Wyoming 

Williston, North Dakota 
Farmington, New Mexico 


SOUTH CENTRAL 
Berry Equipment Co. 
718 South Dudley Street 
Memphis, Tennessee 
Reagan Equipment Co. 
P. 0. Box 10216 
New Orleans 21, Louisiana 
Birmingham, Alabama 
Natchez, Mississippi 


SOUTHWEST 
Hopeman Equipment Co. 
102 Main Street 
Seminole, Oklahoma 
Duncan, Oklahoma 


Waukesha Sales & Service, Inc. 
P. 0. Box 16038 
Houston 22, Texas 
Corpus Christi, Tex. 
Dallas, Tex. 
Snyder, Tex. 
Witchita Falls, Tex. 
Odessa, Tex. 
Kilgore, Tex. 


Pampa, Tex. 
Abilene, Tex. 
McAllen, Tex. 
Hobbs, N. M. 

_ Shreveport, La. 
New Iberia, La. 


your WAUKESHA 
DISTRIBUTOR 


Waukesha Southwestern Engine 
Parts & Manufacturing Co. 
3333 East Washington Street 
Phoenix, Arizona 

Werme Supply Co. 

716 South West Third 
Oklahoma City 4, Oklahoma 


WEST 
B. & S. Supply Co. 
813 Whipple Street 
Eureka, California 
Frazier Wright Co. 
2315 S. Hill Street 
Los Angeles 7, California 
Bakersfield, California 
Piston Service, Inc. 
905 East Union Street 
Seattle 22, Washington 
Truck & Industrial Equipment Co 
7 N. E. Oregon Street 
Portland 14, Oregon 
Waukesha Pacific Equipment Co 
1310 66th Street 
Emeryville 8, California 


CANADA 
R. Angus, Ltd. 
1210 Seymour Street 
Vancouver, B. C. 
R. Angus (Alberta) Ltd. 
5807 103rd A Street 
Edmonton, Alberta 
Atlas Polar Co., Ltd. 
60 Northline Rd. 
Toronto 16, Ontario 
Maase Equipment Co. 
6139 Cote-de-Liesse Road 
Montreal 9, Quebec 


WAUKESHA MOTOR COMPANY, Wavkesha, Wisconsin ¢ New York ¢ Tulsa «© Los Angeles 
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In water-flood projects, the injection water itself may be its 
own worst enemy—because it can (and often does) carry 
into the formation the very things most likely to plug the 
formation and thus slow, or halt, the water drive! 

To remove from the injection water the bacteria, algae 
and precipitants which have been identified as major causes 
of formation plugging, diatomite filtration systems have been 
installed on many water-flood projects. These filters, using 
Dicalite filteraids, have proved eminently successful, since 
they give filtration so ‘sharp’ that practically all bacteria and 
other microscopic solids are completely removed. 

Where the permeability of the injection formation is low, 
this extreme clarity is of great importance... witness, a field 
in California. Here, one project, now several years old, and 
using diatomite filtration, is injecting 4,000 bbl/day at 60 
psi. Neighboring water-floods using sand filtration, can 
operate only at pressure of 400 psi, making the life of the 
flood questionable. 

Other advantages of Dicalite filtration are the smaller 
space requirements (about 1/5 that of sand filter systems), 
lower installation costs and mobility if desired. Several newer 
diatomite systems, lately put in operation, are completely 
unitized for easy moving. 

The vital question of filtration in water-flood operations 
is covered in detail in a new bulletin now in preparation. If 
you would like a copy, write us at the address below... you 
will receive your copy as soon as it is off the press. 


DICALITE DIVISION - GREAT LAKES CARBON CORPORATION 
614 SOUTH FLOWER STREET, LOS ANGELES 17, CALIFORNIA 








see “George” called to help, but som: 
of our friends and associates hav. 
helped to make him welcome when | 
suited their convenience. 

If that is what we want, well an 
good, but we ought to call “George” t 
help with our eyes open; we ought t 
understand all the implications of ov: 
acts. Here is one of them: 

There isn’t any such thing as “sligh: 
regulation. The regulation of a segmeni 
of business is not effective unless 
spreads to cover the entire business. 

The agricultural business is discove: 
ing this, and it was aptly put the othe: 
day by the editor of the official publi- 
cation of the Texas Sheep and Goat 
Raiser’s Association, H. M. Phillips. 

Phillips was commenting on the 
drouth and its effects upon the ranch- 
ing business, but drouth wasn’t the only 
fly in the ranchers’ ointment. Phillips 
said, and I quote: 

“Without rainfall, the ranchmen can 
do nothing. While they discuss the 
drouth situation among themselves 
and the uneasy market situation of live- 
stock, which is a partial reflection of 
the drouth, little time is given to this 
problem at major meetings. 

“In recent meetings, more than 90 
per cent of all general discussions have 
been relative to problems of Washing- 
ton origin. Income taxes, restrictions, 
Mexican labor, tariffs, quotas, ceilings, 
parity, subsidies, embargo, quarantine, 
imports and a jumble of other restric- 
tive, confusing and chaotic influences 
of national legislation and directives 
have overshadowed all other problems 
of the ranchmen. More than one ranch- 
man has declared that if need be he 
would prefer to go broke because of 
the drouth rather than by government 
edict and red tape.” 


There, gentlemen, is a description of 
“George” operating under a full head 
of steam. It appears that Phillips’ 
ranchmen have invited him to help 
once too often. 

I am convinced that in our own in- 
dustry the future holds great promise, 
but I am equally convinced that that 
promise will be fulfilled only after we 
elect to work out our own destiny, even 
when the way seems hard and prospects 
gloomy. 

We must not be led to the conclusion 
that any system that eliminates indivi- 
dual incentive or profit-making is 
sound or in our interest. You and | 
know that it isn’t. We know, too, that 
we cannot afford to sit quietly by while 
office-seekers advocate laws that will 
do more harm than the conditions they 
would eliminate. 

Free competition is the force that has 
brought us abundance at reasonable 
costs. No empirical formula masque- 
rading as a “public benefit” can chal- 
lenge that. xk 
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The HAMMOND 


DIALIF] 


The ONLY membrane type Conservation Tank 
with full-rated vapor and product capacity 

AT ALL TIMES, with a membrane that 
cannot come in contact with product, 
vapor space that can be 
isolated for inspection and 
maintenance without 
taking product storage 
tank out of service. 





THE HAMMOND DIALIFT consists of a gas-tight Vulcalock 
membrane attached to the inside periphery of a cylindrical metal 
housing to become a “breathing” apparatus to accommodate the 

_ expanding and contracting vapor as developed in product stor- 
age tanks. The DIALIFT can be used as a single conservation 
unit by being attached to the roof of a product storage tank or 
as a central “breathing” system by being manifolded to a num- 
ber of product storage tanks. There are two forms of installation: 
—Ground type manifolded to a number of tanks:to form a con- 
servation system and integrated type whereby the DIALIFT is 
attached to the roof of a product tank for vapor conservation 
for one or a number of tanks. 










Principle of the emmnend Dialift : 
The DIALIFT is completely isolated from the product storage 


tank. Vapor passes between the tank and DIALIFT through a 
vaporline connection. It is easy to convert old cone roof tanks 
to efficient vapor-saving DIALIFT installations by attaching a 
DIALIFT housing with membrane to the roof of the old tank 
and connecting the vaporline between the tank and DIALIFT. 







a~ DIALIFT DIAPHRAGM rises and falls to ac- 
commodate expanding and contracting 
vapor. 

g— Vapor passes to and from tank and DIALIFT 
through simple elbow connection. 

c— DIALIFT and tank have full-rated capacity. 

o— Membrane can’t come in contact with product. 

¢. DIALIFT can be isolated for maintenance and 

inspection, product tank stays in service. 















New or converted DIALIFT tank, 
inter-connected with cone-roof tanks, 
becomes central ‘‘breathing"’ unit. 


DIALIFT GROUND UNIT serves as 
central ‘‘breathing”’ apparatus of 
multi-tank conservation system. 











The most efficient and econom- 
ical vapor conservation system 
for new or old tanks. 











THE HAMMOND DIALIFT ELIMINATES 
BREATHING LOSS AND REDUCES FILLING LOSS 













Write for catalog 55DL 


HAMMOND 
IRON WORKS | 


WARREN and BRISTOL, PA. » PROVO, UTAH « CASPER, WYO. » BIRMINGHAM, ALA. 
-Sales Offices: NEW YORK 20 * AKRON © BOSTON 10 © BUFFALO 2 * CHICAGO 3 © CINCIN- 
WATI 2 « CLEVELAND 15 ¢ EL PASO © HOUSTON 2 © LOS ANGELES 14 © PITTSBURGH 19 


RICHMOND 20 © SAN FRANCISCO * WASHINGTON 6, D.C. * HAVANA « ‘‘TIPSA’ BUENOS AIRES 
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C oMPLETION of one of the most 
unusual scientific research buildings in 
the world, a $500,000 research pilot 
plant built at Ponca City, Oklahoma, 
around an unused oil storage tank, has 
been announced by Continental Oil 
Company. 

Uniquely designed and constructed 
by Conoco’s own engineering depart- 
ment, the pilot plant is a new facility 
for the company’s 30-year-old research 
program, which was expanded in 1952 
with the completion of the $2,250,000 
research laboratories at Ponca City. Its 
primary usefulness will be in exploring 
better processes for manufacturing pe- 
trochemical products already de- 
veloped in the research laboratories 
and in helping create new and useful 
chemicals for making synthetic soap 
detergents, plastics and other products. 

Conoco also uses the novel installa- 
tion for production research activities 
—to uncover new ways of getting 
more oil out of an oil well and to study 
and develop materials and methods 
for completing wells. 

The dismantled and reassembled 
80,000-bbl tank is faced with alumi- 
mum and porcelain enamel. It features 






LEHI SESS ELLIE LLLSEDE REPLI LE DEAT 


Research Moves Info 


windows, glass doors, a canopied main 
entrance and a separate entrance for 
trucks. 

Inside, the building has a spacious 
and circular open area, approximately 
60 ft in diameter and extending from 
floor to ceiling, which serves as the 
pilot area. Here many-sized kettles are 
used for pilot or test runs of promising 
chemical products, designed to develop 
economical manufacturing methods for 
these products. A 2000-Ilb electric 
traveling hoist hangs from the ceiling 
over the pilot area. It swings in a 360- 
deg circle, which enables movement of 
heavy equipment or supplies to any 
spot in the area. Some 40 500-w bulbs 
illuminate the pilot section, which re- 
ceives its ventilation from a central 
dome atop the plant. 

Surrounding the pilot area are three 
floors of air-conditioned laboratories, 
offices, high-pressure cells and utility 
and conference rooms — all built on 
the curve. These floors provide a total 
of 33,000 sq ft of floor space for some 
60 Conoco scientists and technicians. 

The petrochemical laboratories con- 
tain a battery of automatic washers for 
testing soap detergents for suds and 


One of several laboratories in the new research pilot plant. Com- 
pletely air-conditioned, laboratories like these—together with 
offices and utility and conference rooms, surround the circular 


pilot area. 


Continental Oil’s new research pilot pi st, 
which was formerly an unused oil tk. 
Continental oil scientists and engine »rs 
combined their creative talents and fa. ed 
the tank with corrugated aluminum «nd 
porcelain enamel to give it a distinc ve 
look. 


Oil Tank 


cleaning quality, drum driers, a plas- 
tics mill for making plastic samples, 
high-pressure apparatus and many 
other scientific instruments. 

As an aid to creating new products, 
Conoco constructed six high-pressure 
cells extending from the rear of the 
pilot plant. They are separated from 
the main building and the high-pres- 
sure laboratory by a 10-ft corridor con- 
taining panels for controlling all high- 
pressure operations. The cells have 8- 
in. reinforced steel walls and hold high- 
pressure equipment capable of hand- 
ling pressures up to 30,000 psi. 

Production research operations oc- 
cupy a series of laboratories on the 
building’s second floor, including well 
completion, production stimulation and 
well logging laboratories. Here scienti- 
fic tests are made of cements, chemical 
“muds,” lost-circulation materials — 
all used in completing oil wells. The de- 
velopment of chemicals for stimulating 
more production out of oil wells and 
the study of techniques for charting the 
electrical impulses of substrata zones 
are other production research activities. 

Designed for employee safety, this 
Conoco facility is equipped with fog 
nozzles, gas masks, safety showers, fire 
extinguishers and fire blankets and 
other safety devices. All fixtures in the 
pilot area, for example, are explosion- 
proof or vapor-proof, and automatic 
blowers change the air in this section 
ten times per hour. 

Besides its novel features and unique 
use of space, the “roundhouse” for re- 
search has an added distinction. It 1s 
the first time in research annals that a 
pilot plant, research laboratories and 
high-pressure operations have been 
combined into a single integrated unit 
of circular shape. 

Today, approximately one year 
since it came off the drawing boards of 
Conoco engineers, the research rank’ 
is a reality. 
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the |GRAVER| “Double-Deck”— our costliest... and 
often least expensive... floating roof design 











While the Graver Double-Deck Floating Roof Tank is 
the costliest of our three “floaters,” it often proves 
least expensive in the long run. 

Its unusual strength and structural stability make 
it appropriate wherever storage problems are en- 
countered. The double-deck roof, consisting of top 
and bottom deck plate, is divided into liquid-tight 
compartments. Thus it is practically unsinkable. With 
the Graver Double-Deck Floating Roof Tank main- 








tenance costs are held to a minimum. 

Other popular Graver designs include the Center- 
Weighted Floating Roof Tank which is unusually 
stable. We offer also a pan-type floating roof...an 
economical design suitable to southern climates 
where snow and ice present no hazard. 

Whatever your storage needs it will pay you to con- 
tact Graver. Consultation costs you nothing, and com- 
petent Conservation Engineers are ready to serve you. 


» « »@ conservation design to fit every need 
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GRAVER FLOATING ROOF TANKS, four of 
which were built for the TEXAS PIPE LINE 
COMPANY at Port Arthur, Texas. 


East Chicago, Indiana 


FONTANA, CAL. « SAN FRANCISCO 


GRAVER TANK & MFG.CO.[NC. 





CHICAGO e NEW YORK e PHILADELPHIA « EDGE MOOR, DEL. e CATASAU 
QUA, PA. ¢ PITTSBURGH e CLEVELAND ¢ DETROIT ¢ TULSA * SAND SPRINGS 
OKLA. e HOUSTON e ODESSA, TEXAS « CASPER, WYO. « LOS ANGELES | 








Two Energies meet to gain CNficiency 


UTILITY men have worked hand in 
hand with men in the petroleum indus- 
try and with manufacturers in a never 
ending effort to apply electricity to the 
production, transportation and refining 
of oil. As a result of this cooperation 
the petroleum industry now has auto- 
matic pipe line stations, wells that op- 
erate automatically on a staggered 
basis, electric kitchens on a drilling 
barge, high speed relays that protect 
critical service. In fact, electric power 
has successfully been applied to all 
phases of the oil and petrochemical in- 
dustries to an amazing degree. 

Perhaps it may not have occurred to 
you to consider the part the private 
utilities play in our economic life. Dur- 
ing the past ten years their electric fixed 
capital doubled, increasing from 14 
billion dollars at the end of 1944 to 28 
billion at the end of 1954. Only a small 
portion of that 14 billion dollar in- 
crease came from reinvested earnings. 
Most of it was borrowed from the 
American people through the sale of 
bonds, preferred stock, common stock 
and debentures. 

Perhaps it would be in order to men- 
tion the, business-managed utilities in 
the role of tax gatherers. In 1954, they 
paid $1,447,000,000 in taxes represent- 
ing 23 per cent of total electric reve- 
nues. In the light of this figure, it is 
easy to understand why we want the 
TVA and REA’s and other govern- 
mental operations to help carry the tax 
burden. By comparison the utility fuel 
bill for that same year totaled $995,- 
000,000. 

The increase in generating capabil- 
ity by private power companies in the 
past 10 years has amounted to over 57 
million kilowatts. This has meant that 
hundreds of miles of high voltage 
transmission lines have been built to 
deliver this power to use centers. In the 
process of this expansion, the com- 
panies have found it good business to 
interconnect their systems with those of 


*Condensed from a paper presented to 27th 
annual conference, Petroleum Electric Power 
Association, Adolphus Hotel, Dallas, Texas, 
September 26-28, 1955. 


Vice President and General Sales Manager, ._ 


Gulf States Utilities Company. 
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Petroleum and Electricity are on a two-way 
street — purpose is to work out mutual problem: 


E. L. Robinson‘ 


their neighbors to provide a higher 
continuity of service. Also, by sched- 
uling maintenance outages of large 
units with their power pool friends, 
they have saved on power plant invest- 
ment. 

Getting a bit closer to the petroleum 
business, the utilities are large pur- 
chasers of oil and gas. In 1954, the 
privately owned power companies of 
America purchased approximately 67,- 
000,000 bbl of fuel oil and more than 
1,163,000,000 MCF of gas for power 
plant fuel. The utilities are also sub- 
stantial users of lubricants and other re- 
fined products. 

People sometimes ask me how the 
utilities manage to sell power in the oil 
fields where cheap gas and/or oil is 
available, and where free gas used to 
be available in many fields. You men 
know the answer to that question. You 
look at the cost of producing, moving 
or refining a barrel of oil and take into 
account the various factors such as in- 
vestment, fixed charges, operating 
labor, maintenance, fuel, lubrication, 
down time, space, etc. Then you select 
the cheapest and best method, and pur- 
chased power finds many applications 
under such an analysis. This stems 
from the fact we specialize in the pro- 
duction, transportation, and distribu- 
tion of power and often can do the job 
cheaper than you can. 

Where the cost of purchased energy 
is within reasonable competitive limits, 
many firms prefer to invest their money 
in their own particular business rather 
than in power producing facilities. In 
addition, they like the flexibility of pur- 
chased power, and the high degree of 
automation offered by its use. 

It is not unusual to find plant space 
at a premium and utility power often 
solves a difficult problem in this re- 
spect. Plant expansion is made easier 
and operating personnel is kept to a 
minimum. Accounting for purchased 
energy is simple and its cost represents 
a tax deductible item of operating ex- 
pense. Little supervision is required in 
its use and utility company engineers 
are always available to help solve prob- 


lems that may arise in connection with 
power applications. 

It is possible for an electric company 
and a refinery or chemical plant to 
work out a mutually satisfactory con- 
tract whereby the utility supplies the 
total steam and electric service require- 
ments of the industrial plant. These 
deals must be a two way street where 
the utility company makes a fair profit 
on the investment and the industrial 
plant gets a fair price on steam and 
electric energy purchased. We have 
such an operation in Baton Rouge 
where we have been supplying steam 
and electricity to the big Esso Stand- 
ard Oil Refinery since 1929. Its steam 
taking is now in the neighborhood 
of 1,828,000 lb/hr and its electric 
load is around 56,750 kw. It sup- 
plies us with a portion of the fuel sup- 
ply of our Louisiana station in the form 
of natural gas, refinery gases, acid 
sludge and other types of refinery waste 
fuels, which we process into steam and 
electric energy for them. 

While on this subject of two-way 
streets, it may interest you to know that 
for some time we have been figuring 
with Esso on burning by-product pe- 
troleum coke from a newly developed 
fluid coker process which Esso is plan- 
ning to install at the Baton Rouge re- 
finery. This coke is expected to amount 
to some 750 tons per day, and if Esso 
proceeds with the planned installation 
we expect to burn the fluid coke in 
three of our newest boilers at Louisiana 
Station with supplemental gas fuel. 
This new process for getting more 
gasoline and refined products out of 
the bottom of the barrel which nor- 
mally ends up as residual fuel oil has 
attracted considerable interest in the re- 
fining industry. 

The Carter Oil Company placed the 
first commercial installation in service 
at Billings, Montana late last year and 
some burning and grinding tests have 
been made on the East Coast with coke 
from the Billings unit. Esso is installing 
a fluid coker at its Baltimore refinery 
and Public Service Electric & Gas 
Company expects to use the coke output 
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of the Baltimore unit as fuel at one of burn lots of the types of fuel hereto- 
its plants. Tide Water is installing a fore used. 












fluid coking unit at San Francisco and In the development of atomic reac- 
Magnolia is talking with us about a tors, many utilities are now spending 
possible installation at Beaumont. huge sums, along with the Atomic 
We now stand at the threshold of the Energy Commission, and the manufac- 
atomic age. The benefits that can be de- turers. Westinghouse has sold a 10,000- 
rived from this magic energy are be- Kw packaged atomic power plant for 
yond our ability to really understand export and the major nations of the 
at this time. world are engaged in keen rivalry to be 
In military matters, cost is usually of first in various peace time as well as 
secondary importance to performance. military applications of the atom. 
In the business world, the situation is From the point of view of the power 
different. By constantly improving boil- industry, the public has often been mis- 
ers and turbines and related power lead about so called “cheap hydro 
plant equipment, modern turbines of power” and are even now beginning to 
100,000 Kva and up are able to pro- get misleading information about 
duce a Kwh for a fuel cost of around “cheap” atomic power. Cheap power is 


one mill per Kwh based on fuel at 10 now being generated in hundreds of 
cents per 1,000,000 Btu. This means large, modern plants all over the world. 
that atomic energy will have to compete The cost of power at the switchboard, 
with oil, coal and natural gas in the and the cost of a manufactured article 
market place. Until this new form of at the plant where it is produced is 
energy becomes available at compar- quite comparable. The hauling adds up 
able cost, the utilities will continue to —_—to a figure to be reckoned with. * * 
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*In memoriam. 
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on-the-spot 
mixing 


Mobile 11-S does 


Combining heavy-duty strength with smooth- 
trailing mobility, Kwik-Mix 11-S Dandie® is the 
handiest concrete mixer you’ve ever seen for scat- 
tered oil field jobs. As a 2-wheel mixer, mounted 
on heavy coil springs — or as a 4-wheel mixer with 
automotive-type steering on front axle, this mobile 
11-S is quickly towed over highways or back-country 
roads. It does on-the-spot mixing anywhere you 
need concrete — at drill sites, booster stations, 
around yards, refineries. 


You get a consistent-quality mix, batch after batch, 
because double-mixing action of exclusive blade- 
and-bucket drum thoroughly cement-coats every par- 
ticle of aggregate. Automatic water system accu- 
rately measures exact amount of water needed for 
each batch. A Batchmeter automatically controls 
the mixing time. Tilted Flow-Line chute discharges 
full batch in as little as 7 seconds. 


You'll also like the wide, fast-charging skip, selec- 
tive skip-shaker, smooth power-flow, fully enclosed 
gearing, multiple V-belt drive, and many other 
heavy-duty features you get with this 11-S Dandie 
mixer. Get all the details from your Kwik-Mix dis- 
tributor, or write us. Other sizes: 3%-S to 16-S. 


mail today 
PORT WASHINGTON, 


KWIK-MIX COMPANY WISCONSIN 


Send us bulletins on: 3%2-S [] 6S [J 11-S [J 16-S concrete mixers 





NAME TITLE 
COMPANY DIV. 
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NOW READY 


Published October, 1955 Forty-Sixth Year 


OIL & PETROLEUM 
YEAR BOOK 
1955 


Compiler: WALTER E. SKINNER 








Price 
Five Dollars 
Post Free 


700 pages 
In Demy 8vo, bound in RED cloth 





THE INTERNATIONAL STANDARD 
REFERENCE BOOK ON THE 
WORLD OIL INDUSTRY 





970 COMPANIES 


The book is invaluable to everybody interested in this important 
industry, its contents comprising complete and up-to-date par- 
ticulars concerning companies operating in all branches, Pro- 
ducers, Refiners, Transporters, and Oil Dealers. 

Arranged in alphabetical order. 


Book contains information on the principal... 


AMERICAN, CANADIAN, BRITISH AND 
FOREIGN COMPANIES 





Particulars given of each Company include the Directors and other 
officials; date of incorporation; seat of operations; nature of busi- 
ness, description of property, refining and other plant, crude oil 
production; refinery runs; details of capital; dividends paid; and 
the financial position as disclosed by the latest accounts. High- 
est and lowest prices of the shares for the last three years. 


MANAGERS, ENGINEERS, AGENTS, etc. 663 names and 
addresses and the names of the companies in the book 
with which they are connected. 


BUYERS’ GUIDE—A List of Manufacturers of Oilfield 
and Refinery Equipment and Accessories comprising 
883 headings. 


Advertisements: 300 Firms connected with the Oil 
Industry advertise in the 1955 issue. 





To secure a copy send five dollars to the Publisher 


WALTER E. SKINNER 
20, COPTHALL AVENUE. LONDON, E.C.2 


ENGLAND 
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ENTERPRISE 
Controlled or Free? 


A new Congressman gives it to you straight — do you know 
what control of gas production can cost you? You and your 
industry don’t have much time left to sell the public 

and Congress on less regulation instead of more 


Bruce R. Alger 


How do you fight for what is right — 
when time is short and government is 
the foe? You take your story to the 
people! They must have the facts — the 
truth. Prejudices and ignorance must 
be replaced. The citizens of this nation, 
particularly in the concentrated gas- 
consuming states, must be presented the 
true story of gas production. 

Is the time short and the issue in 

doubt? Unfortunately yes — by a vote 
of 209 to 203, the House of Repre- 
sentatives passed a bill freeing gas pro- 
duction from full control — only the 
votes of three men made the difference. 
Now it faces the Senate. Since we take 
the good for granted, the greatest noise 
will now be heard from those who seek 
to win votes in a political year by be- 
laboring an issue of fancied wrong or 
who through unintentional misunder- 
standing or prejudice will vilify and 
condemn the gas production industry. 
Gas producers will be called tycoons, 
barons, money-mad business profiteers 
— maybe even some new names — 
rarely will the truth be heard in some 
congressional districts. Erroneously 
some Congressmen will add to the fears 
of their people that gas prices are safe 
only under government control. 
_ Therefore, the people must convinc- 
ingly be shown that economically the 
demand, supply and price factors of 
free enterprise through healthy compe- 
tition are part and parcel of the gas 
production industry. 

As for supply, the increasing demand 
for gas must be met by increasing sup- 
ply; supply results from exploration: 
exploration — at great financial risk — 
requires risk capital, and no one will 
tisk his money when the whim of gov- 
ernment through a bureaucratic FPC 
tegu.ation can bankrupt the explorer. 

Dwindling supply has only one re- 
sult — higher price. And it’s price that 
concerns the gas consumer. So let’s tell 


him the economic facts of life. Free 
enterprise must not be taken for 
granted. The people must be reminded 
why free enterprise is the only way for 
Americans, self-evident though it may 
seem to you. So, short supply means 
higher price, with government controls 
encouraging the very situation it seeks 
to prevent — higher price. Govern- 
ment cannot prevent higher price under 
controls — it can only foot the bill with 
taxpayers money when private initative 
goes elsewhere to invest, ending in 
another government boondoggle where 
government has no business being. 

What are~the facts on the price of 
gas? Compared to the 1935-39 period, 
the cost of living now is 191 per cent. 
Cost of coal is 230 per cent. Cost of 
fuel oil 205 per cent. And gas? Gas is 
99.6 per cent, or approximately one- 
half its earlier cost in terms of cost of 
living. This has happened without gov- 
ernment control. Does this bear out the 
price-increase worry of gas-consuming 
states? Does this prove that controls are 
needed? Surely, our people can be 
credited with good sense. But first, they 
must be given and understand the facts. 

They should know there are 8100 
independent gas producers — instead 
of a monopolistic few. They must be 
shown that pipe lines have access to 
many scattered gas supplies — a really 
competitive business. As the Bible says, 
“And ye shall know the truth, and the 
truth shall make you free.” 

Is your industry’s very life and fu- 
ture worth the struggle to get across 
your facts? Is preservation of free 
enterprise worth the fight? Americans 
have died for less. This is just part of 
the continuing unending fight men 
wage for freedom, which this country 
embodies, built upon the “lives, prop- 
erty and sacred honor” of our forefath- 
ers, and now us. 

We, too, are part of the procession 
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The Author 


Bruce Reynolds Alger was born in 
Dallas, Texas, and later moved with his 
parents to Web- 
ster Groves, 
Missouri, where 
he grew up. He 
was graduated 
from Princeton 
University in 
1940. 

Entering the 
merchandising 
field with RCA 
Victor on gradu- 
ation, Alger in- 
terrupted his business career in 1941 
by enlisting as an aviation cadet in the 
Army Air Corps. He served overseas in 
1945 as a B-29 commander. 

After World War Il, Alger returned.in 
1945 to Dallas, where he entered the 
real estate development business. Start- 
ing from scratch, he became one of Dal- 
las’ most successful young property de- 
velopers. When elected to Congress in 
1954, he disposed of the Alger Devel- 
opment Company. 

Representative Alger is a member of 
Committee on Public Works—Subcom- 
mittee on Roads and Subcommittee on 
Rivers and Harbors. He is the first Re- 
publican to represent Dallas County. 








of those who must take a stand for what 
is right and just. And on this, we will be 
judged. We must not lose by default or 
failure to present the facts. The pen and 
the sword are alternate weapons. If, as 
the story was told, because of a nail, a 
shoe, a horse, a man, a battle were lost, 
then the loss of the free enterprise sys- 
tem might follow the straight-jacket- 
ing by control of the gas production 
industry. 

But the people can straighten out the 
vote-seeking politicians — if they know 
the facts. There lies the only hope. Tell 


‘your story to them — and don’t ever 


give up the good fight when you're 
fighting for what you believe! * * * 
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ANY WAY YOU 
MEASURE IT y 


TRETOLITE PERFORMANCE IS CONSISTENTLY SUPERIOR 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


TRETOLITE’S CONSISTENTLY SUPERIOR PERFORMANCE !S 
AVAILABLE TO THE INDUSTRY IN PROBLEMS CONCERNING... 


CORROSION 
EMULSIFICATION cK BACTERIA 


(Secondary Recovery) Xs | 


a 


ae 


X-CIDE 
Scale Preventives Corrosion Inhibitors 


@ 
Demulsifiers TRETOLITE SERVICE Bactericide 


IS THE KEY TO SUPERIOR 
water / MUD BLOCKS PERFORMANCE POLLUTION 


eS ASPHALT STRIPPING 
Production Stimulator @ ie Water De-Oilers 


Desalting Asphalt Additive 
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New Gas Production Awaits 


P 502.111.341 


North Texas field has more than 100 wells shut 
in until some pipe line outlet is approved — 
processing unit for 105,000 MCF daily planned 


N ATURAL gas reserves, centering in 
Wise County, Texas, in excess of two 
trillion cubic feet have been uncovered 
and are now awaiting a decision by the 
Federal Power Commission for pipe 
line outlet. One hundred shut-in wells 
have been completed in various parts of 
Jack and Wise counties to suggest a 
new gas-producing area comparable to 
the largest gas fields existing today. 

Spurring activity is the operating 
firm of Christie, Mitchell & Mitchell, of 
Houston, with leaseholds totaling 260,- 
000 acres in the counties of Wise, Jack, 
Tarrant, Parker and Denton. Drilling 
and leasing investment in the project by 
this company has exceeded $7,000,000. 
Contract has been made by CM&M to 
deliver 120,000,000 cu ft of gas daily 
from the field to Natural Gas Pipeline 
Company of America. Delivery of this 
gas is pending Federal Power Commis- 
sion approval of a 250-mile pipe line, 
which would take the gas to the Texas 
Panhandle for transmission through 
existing lines to northern markets. 

Warren Petroleum Company has 
entered negotiations to process the gas 
from the field. Plans for an initial plant 
to be constructed near Bridgeport call 
for an operating capacity of 105,000,- 
000 cu ft daily. 

Unusual in that field denteameaes 
has been primarily to exploit natural 
gas rather than oil reserves, the drilling 
success ratio has been almost perfect. 
Of the 80 wells completed by CM&M, 
only two have been temporarily aban- 
doned. Gas is being produced from the 
Bend conglomerate. An average of 38,- 
000 bbl of oil per month is being taken 
from several of the wells from Strawn 
sands, Caddo and Bend conglomerates 
discovered in the course of the project. 


Hisiory of Development 

John A. Jackson, a Dallas, Texas, 
consulting geologist, and Ellison Miles, 
a Dallas drilling contractor, are largely 
responsible for Wise County develop- 
men. Signal Oil and Gas Company, 
Cities Service and Shell have done ex- 
tens: e seismic work, and several com- 

*F<id Editor, The Petroleum Engineer. 


C. R. Graham* 
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Natural gas from this area of activity is slated for delivery to Illinois markets through 
proposed lines. Dallas and Fort Worth, both less than 50 miles: from the area, are 
served from other markets. Lease activity is strong in the five counties named. 


panies have drilled deep tests. 

In 1948 Jackson made a study of the 
geology of the Fort Worth Basin. The 
present development program was 
specifically designed to evaluate the 
theories of deposition and accumula- 
tion concluded from these studies. 

Prior to 1950 little gas or oil produc- 
tion existed in Wise County outside the 
Chico oil field, an upper Caddo con- 
glomerate pool in the northwestern 
part of the county. The southwestern 
part of the county in 1952 was dotted 
with dry holes and minor Strawn pro- 
duction. In the Boonsville area, Lone 
Star Gas Company had one gas well. 

Jackson and Miles, operating as 
Miles Production Company, had drilled 
one successful well on a 2800-acre 
block on the D. J. Hughes ranch. On 
the basis of the one well, having a satis- 
factory thickness of effective conglom- 
erate section, the geology indicated a 
potentially large gas productive area. 
Oil Drilling, Inc., Houston, assumed 
the obligation of further development 
on the Hughes ranch. 
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The contract signed in October, 1952 
by Miles and Jackson and Christie, 


' Mitchell and Mitchell obligated Jack- 


son to work up all geology and approve 
drilling sites in the ensuing develop- 
ment program. Miles, doing business 
as Trio Drilling Company, was given 
preferential right to drill all CM&M 
wells at competitive field prices. 
Neither of the negotiating parties at 
first realized the magnitude of the 
project. 

When the owners of Oil Drilling 
Company, Merlyn Christie, George and 
Johnny Mitchell did realize the great 
potential of Wise County, the firm of 
Christie, Mitchell and Mitchell was or- 
ganized. Christie, chairman of the 
board, assumed the task of finance. His 
job became more complex as the proj- 
ect grew, largely because of the many 
shut-in wells which had no banking 
appeal. 

George Mitchell, executive manager 


’ for the group, formulates policy and 


coordinates the various departments, 
especially land and geological. Johnny 
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Lost circulation problems, uncommon in North Texas, have necessitated large stand-by 
slush pumps as standard equipment on drilling rigs in the area. Shown here is drilling 
superintendent A. L. Payne, beside stand-by pump on Trio Drilling Company's rig 2. 


Mitchell, president of the group, is a 
graduate engineer coordinating the 
drilling, production and overall policy. 

By June, 1953, the Houston group 
had drilled 13 successful wells, without 
failure, all in the southwestern portion 
of the county. Each of these wells were 
drilled on a strategic location to evalu- 
ate the original theory advanced by 
Jackson and concurred by George 
Mitchell. The wells were drilled in var- 
ious areas on a wildcat basis. Lease 
acreage held by CM&M, by December 
of 1953 either by lease purchase, farm- 
out or option agreement with adjoin- 
ing companies encompassed a 368 sq 
mile area in the southwest corner of 
Wise County. Lease activity had begun 
to spread eastward toward Denton 
County. 

Fifty wells were completed success- 
fully by the Houston group at the end 
of 1954. Six oil fields had been dis- 
covered during this time. At this date 
plans for the future were pretty well 
established. Three of the gas wells 
were being produced. Each well is per- 
forming satisfactorily. The first well has 
been on the line of Upham Gas Com- 
pany for about three years. 

Reserves in the southwestern portion 
of Wise County at the beginning of 
1955, according to studies made by the 
firm of DeGolyer and McNaughton, 
totaled one trillion cubic feet. The 
same company has recently assayed 
conglomerate gas reserves in the entire 
five county area of present activity at 
a two trillion cubic foot mark. 


Geology 

The gas-productive sector is in the 
Fort Worth Basin. To the northeast is 
the Muenster Arch and to the west is 
the Bend Arch. When the Muenster 
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Arch was being formed, a fault in ex- 
cess of 3000 ft resulted. The erosion 
from the Muenster Arch deposited con- 
glomerate materials into and across the 
basin to the east slope of the Bend 
Arch. The conglomerates are composed 
of quartz sand in a matrix of pebbles 
and nodules with silica and/or lime as 
the cementing material. The most 
numerous deposits of conglomerates 
occur in the geological section between 
the base of the Caddo lime, around 
4000 ft, and the Marble Falls lime, 
around 6000 ft. 

In Jack County, some conglomerate 
lenses of the same geologic age carry 
oil. This oil-producing area south of 
Jacksboro extends eastward to and 
across Wise County line. Along the 
Wise-Jack County line there is a sub- 
surface ridge, and it is along this ridge 
that Lone Star and Greenbriar Oil 
Company encountered initial gas pro- 
duction in the Boonsville Field. 

The Marble Falls formation is en- 
countered around 6000 ft on the west 
side of the basin, deepening toward the 
center of the syncline. If all the sedi- 
ments above the Marble Falls were 
stripped off, the Muenster Arch would 
appear as a mountain-like igneous ridge 
with bare granite peaks. On the west 
flank is the bluff of approximately 3000 
ft. The upward movement of granite 
and the erosion off the slope of the 
Muenster Arch across the basin was 
gradual. This erosion distributed the 
conglomerate deposits over a wide area. 
These conglomerates vary in permea- 
bility from well to well. 


Development 

Christie, Mitchell and Mitchell with 
its large holdings and agreements with 
most other companies operating in the 


area have concentrated their efforts .n 
certain specific areas. It is still too ear iy 
to determine complex conglomerate :- 
positional pattern. Progress has been 
orderly and well spacing, as establish:-d 
by the Railroad Commission of Tex:s, 
has been set on 320-acre blocks for gas. 

Most wells drilled, because of the 
program adopted, have been eitlier 
wildcat or semi-wildcat in nature. Other 
operators owning acreage in the area 
who have been interested in the <ie- 
velopment of this program are offered 
the full cooperation by Christie, Mitch- 
ell and Mitchell. Lease buying is practi- 
cally over with the exception of small 
tracts to fill in units. Christie, Mitchell 
and Mitchell has approximately 160,- 
000 acres leased in Wise County, a few 
thousand in Jack County; 15,000 in 
Tarrant; 8,000 in Denton and more 
than 50,000 in Parker. Other principal 
active leaseholders in the gas potential 
area are Lone Star Producing Com- 
pany, Upham Gas, Cities Service, Lloyd 
H. Smith, Inc., Sunray Mid-Continent, 
Phillips Petroleum and Magnolia. Cur- 
rent fields of gas activity are divided 
into four main sectors in southwest 
Wise County: Boonsville, Cottondale, 
Paradise and Bridgeport. 


Drilling Programs 

Lost circulation has been the only 
problem in the drilling for the Bend 
conglomerates. Mud bills on many of 
these wells have reached costs of $16,- 
000, unusual for this area. At the other 
extreme, however, some few wells have 
completed with mud costs of only 
$1000. Average drilling time is from 
25 to 30 days, with total well cost, in- 
cluding completion, running about 
$70,000. CM&M is completing three 
to five wells monthly, with 25 sche- 
duled for drilling by the end of 1955. 
Trio Drilling Company still maintains 
the right to contract all drilling. 

Due to sandy shale and sandy lime 
encountered in drilling, drill pipe wear 
has been exceedingly high. Average 
drill pipe footage is 200,000 ft. Drill 
pipe life here rarely exceeds 100,000 ft. 

Casing program includes setting 300 
ft of 9% or 10%4-in. casing, as required 
for the area by the Board of Water En- 
gineers, and J-55 5%4-in. casing run in 
an 8%-in. hole set through conglom- 
erate. 

Trio Drilling is now engaged in 
evaluation studies of air and gas drilling 
to be used in overcoming the lost cir- 
culation problem predominant in the 
south end of Wise and in Parker 
County. Trio is anticipating the first air 
test in the next 60 to 90 days. Current 
plans call for conventional rotary drill- 
ing through the Caddo lime, setting - 
7-in. casing, and finishing the we!! us- 
ing air. 

Southern Union Gas Company, 
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which has successfully employed air 
and gas drilling techniques in the San 
Juan Basin, will enter the area in 1956 
to widen the scope of the gas program. 


Completion Practice 

CM&M perforates only the lowest 
producible zone on completion of the 
well. Each well receives a multiple sand 
fracturing job, using lease oil. Frac 
formula is usually 10,000 lb of sand 
and 10,000 gal of oil per effective 10 ft 
of microlog. Well is cased to total 
depth. As each pay is depleted, the 
well is plugged back and the next zone 
perforated. 

' After the rig is moved off well loca- 
tion, the well is flowed for an indefi- 
nite time to let the well clean up. Initial 
tests, including condensate content 
tests, are taken with a portable tester. 
CM&M also employs the Houston firm 
of Milton M. Cook who periodically 


sends its own testing equipment and en- .» 
gineers into the field for individuakwell . 


checking. 


Processing Plant 

Warren Petroleum Corporation has 
purchased land for an initial plant to be 
situated near the town of Bridgeport. 
Ownership. is shared between CM&M 
and Warren, who will operate the plant. 
Cost of the unit has been estimated at 
$1,500,000, 

Initial capacity of the plant is esti- 
mated at 105,000,000 cu ft per day. It 


will operate as a full stream system, - 


bringing fich gas from the wells to the 


plant, eliminating need for*preliminary. 


condensate knock-out separators. Plans 


for field gathering lines have -not yet 


been worked out. 

Gas purchase.contracts will Be off- 
ered to outside operators who havé gas 
wells in the area. 

It is reported that property has been 
purchased by Warren for employee 
housing. Actual construction will begin 
after FPC approval has been given for 
the pipe line connection. 


Pipe Line 

Approval of the pipe line connec- 
tion, sought by Natural Gas Pipeline 
Company of America, Chicago, Illi- 
nois, would probably accelerate the de- 
velopment program. The proposed line, 
probably a 20-in., would run from the 
progessing plant northward into Okla- 
homa and westward back into the 
Texas Panhandle, culminating at 
Fritch, Texas. 

Activity in the area has stimulated 
the increase in price of natural gas. Up 
to 1951, the established field price in 
Wise County was 6% cents per 1000 
cu ft. Existing wellhead price today is 
10 to 11 cents per 1000 cu ft. Lone Star 
Gas Company has offered 11 cents per 
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Drilling for the principal operators in the gas area, Christie, Mitchell and Mitchell, has 
been optioned to Trio Drilling Company, which maintains several rigs similar to this rig 2. 





Instrumental in planning the entire development in Wise County is this team of oil men. 
Pictured are George Mitchell, geologist; John Jackson, consulting geologist; Merlyn 
Christie, financier; Johnny Mitchell, engineer, and Ellison Miles, drilling contractor. 


thousand for gas from Christie, Mitch- 
ell & Mitchell wells. Upham Gas Com- 
pany, serving customers in the Weath- 
erford, Jacksboro, Mineral Wells, 
Texas area, and Cities Service are the 
only other gas purchasers in the area. 
CM&M has made contract to deliver its 
gas to Natural Gas Pipeline for 15 cents 
per 1000 cu ft. Current accelerated ac- 
tivity in drilling and leasing is largely 
due to this offer. 

Lone Star Gas has recently filed a 
counter-application to build a similar 
line from Wise and Jack County to 
Fritch, Texas. It has offered to sell its 
own gas production delivered through 
a new proposed line, to Natural Gas 
Pipeline, at Fritch, for 21 cents per 


1000 cu ft. 

Natural Gas Pipeline, in its testi- 
mony before FPC, has stated that gas 
from its own line, gathered in Wise 
County at wellhead price of 15 cents 
per 1000 cu ft, would cost 35.6 cents. 

Lone Star also claimed that to raise 
its present field price, which has nearly 
doubled in the past five years, would 
foree consumer prices in its distribution 
area upward. Decision in the case is ex- 
pected soon. 


Outlook 

Future of the area hinges on the pipe 
line connection and the field price of 
the produced gas. Extent of the various 
fields are yet to be determined. * * * 
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BETZ -A Great Name 
In Water Conditioning 


Weleome visitor... 


The Betz District Engineer is a welcome visitor 
wherever he goes. As our personal representative 
to industrial plants, petroleum installations, insti- 


tutions . . . plants like yours, he plays an all- 
important role in our continuing efforts to engi- 
neer controlled water conditioning. 

His job carries many responsibilities. For 
example, he 

...instructs your plant operators in Betz- 
engineered water conditioning control techniques 
(chemical feed, water testing, chemical adjust- 
ment, blowdown control, etc.). 

... makes regularly scheduled visits to your 
plant to review operating conditions. 

... reviews plant control and offers “‘on-the- 
spot” constructive criticism and advice. 

... checks testing procedures, test solutions 
and chemical feed equipment. 

. Inspects plant equipment and visually 

observes the results obtained. 

... discusses any and all water problems with 
you and your operating personnel. 


— 


... prepares and submits a complete written 
report before leaving your plant. 

And equally important, he works closely with 
the Betz headquarters engineering staff to assure 
the individual attention required for sound, 
economical water conditioning. 

Next time a Betz District Engineer calls, ask 
him to explain how Betz completely-integrated 
water conditioning service can obtain results in 
your plant. He’ll be happy to give you the details. 

W.H. & L. D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Pa. In Canada: BETZ Labora- 
tories Limited, Montreal 1. 




















ME CONSULTANTS ON INDUSTRIAL WATER PROBLEMS ° 
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Salute to Mike 


To those who know the American 
Petroleum Institute best, no one is more 
closely identified with its administra- 
tive staff than Eloise (Mike) Michel. 
Almost from the first, she has been 
with the API organization. 

Mike, as she is almost always called, 
is publications editor for the American 
Petroleum Institute. She has coordi- 
nated the API publications for a num- 
ber of years, in many cases going be- 
yond her normal scope of duties to be 
of assistance to those of the oil indus- 
try and also the publishing business. 

Petite and dynamic, with glamorous 
white hair and expressive brown eyes, 
Mike is a native New Yorker. Her 
parents came over to this country from 
Switzerland, and she attended the city’s 
public schools and was also educated 
by private tutors. Later, she continued 
her education at Washington Square 





Eloise Michel 


College of New York University, ma- 
joring in English. She has had a life- 
long interest in the study of govern- 
ment, social philosophy, and econom- 
ics. 
When API was organized right after 
World War I, Mike served as private 
secretary for the national oil trade as- 
sociation’s first director. At this time, 
she was still in school. Over the years, 
the work expanded and became more 
decentralized so that Mike now deals 
mostly with technical publications, the 





RECORDING... 


Newly designed, Model”’1000” 
Auto-Lite Recorder gives per- 
manent proof of temperature 
behavior. @ 6” clear reading 
chart; various standard ranges 
from minus 40°F.to plus 550 °F. 
@ 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 
tric or mechanical chart drive. 
e@ With capillary tubing for 
remote reading. Priced from 
$49.50. 

Send for new catalog describ- 
ing many styles of Auto-Lite 
temperature Recorders and In- 
dicators. 











THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION m 
TOLEDO 1, OHIO Ze. 

NEW YORK * CHICAGO ® SARNIA, ONTARIO 


“TEMPERATURE RECORDERS® 
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proceedings of annual and mid-year 
meetings and with special bulletins and 
publications. Besides her other dutics, 
she is editor of the API Quarterly. 

And what do the men connected w:‘h 
oil think of Mike and her work? A: a 
typical answer to that question, she re- 
ceived a standing ovation at the annual 
meeting of the Association of Petrol- 
eum Writers in Chicago, Illinois, !ast 
year. She is a favorite of oil reporters. 

One of the few persons who has been 
with API for 35 years, Eloise Michel 
is retiring this year from active work in 
the industry following outstanding 
service. 


D&D Officers Named for 1956 


New president of the Association of 
Desk and Derrick for the coming year 
is Edna Hurry, office manager of Stand- 
ard Oil Company (Jersey). Other of- 
ficers elected at the association’s con- 
vention held in New York City recently 
are: Lydia Babka, first vice president, 
Honolulu Oil, San Francisco; Irma 
Cline, second vice president, Nelson, 
Montgomery, Robertson & Sellers, 
Wichita Falls, Texas; Elizabeth Van 
Kuyk, secretary, Socony Moble Oil, 
New York City, and Esther Welch, 
treasurer, Pioneer Natural Gas, Ama- 
rillo, Texas. 

First place in the best all-around 
bulletin division of the 1955 Member 
Club Bulletin Contest conducted by the 
Association of Desk and Derrick Clubs 
of North America, was awarded to Lise 
Tescher, editor of Swivel Squeaks, Den- 
ver, Colorado, at the convention. Miss 
Tescher is with Calvert Drilling, Inc. 

First place in the best writing divi- 
sion was awarded to Regina Glasco, 
Sun Oil Company, Toledo, Ohio, for 
an article entitle “Magic in Crude 
Clothing” published in Drills and Frills. 

In the best art or drawing division 
first place went to Thelma Brockman, 
now with Richfield Oil, Long Beach, 
California, for the cover of Desk and 
Derrick Diggin’s published by the 
Shreveport club. 

Receiving honorable mention in the 
Bulletin Division were: Helen Jones 
(Esso Standard), editor of Bayou 
Gusher, Baton Rouge; Bernice Paris 
(Halliburton), editor of Black Magic, 
Duncan, Oklahoma; and Margaret 
Frisken (McColl-Frontenac), editor of 
Black Gold, Calgary, Alberta, Canada. 

Honorable mention in the best writ- 
ing division was awarded to: Stella D. 
Condry (Plymouth Oil) for her article 
“Poor Kelly” which was published in 
Drake’s Daughters, Pittsburgh; and 
tied for third place were Anita Lang 
(Phillips), for “Something New Under 
the Sun” published in The Producer, 
Ardmore, Oklahoma, and Bernice Paris 
(Halliburton) for “Oil Industry Serv- 
ices Represented at D. and D.” pub- 
lished in Black Magic. 
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PERSONALS 


> Arthur H. Elliott has been named 
executive vice president and general man- 
ager of Iricon Agency; Ltd., which is act- 
ing as agent for the nine independent 
American oil companies in certain mat- 
ters relating to the Iranian Oil Consor- 
tium. Elliott comes to Iricon after many 
years of active service with Standard 
Vacuum Oil Company in overseas oil op- 
erations, mostly in the Far East. He was 
employed by that company in 1915 fol- 
lowing his graduation from Amherst Col- 
lege. He will be a director of Iranian Oil 
Participants, Ltd., and of Iranian Oil 
Services, Ltd. His headquarters will be in 
London, England. 


> George J. O’Brien, vice president of 
Standard Oil Company of California, has 
been named president and director of 
Huntington Beach Company, an affiliate 
of Standard of California. He will con- 
tinue as general representative of Stand- 
ard of California’s western operating di- 
vision in Southern California, with head- 
quarters in Los Angeles. O’Brien succeeds 
F. S. Bryant, who resigned to take the post 
of special assistant to the Secretary of De- 
fense. 


> R. A. Cuthbertson, secretary of Cities 
Service Oil Company, has been appointed 
as manager of a newly created industrial 
relations department of the company. 
Cuthbertson has been secretary of the 
company since 1943 and will continue to 
act in that capacity in addition to his new 
duties. 

He has been associated with Cities 
Service since 1920. 


a. sf 


Desk and Derrick Visitors. After the annual convention of 
De:k and Derrick women in New York in September, Esso Re- 
secrch and Engineering Company, Linden, New Jersey, was host 
to those who stayed over at a field trip. The Esso refinery and 


> Harold Vance, vice president and man- 
ager of the oil and gas department, The 
Second National Bank, Houston, Texas, 
was the subject for a “Portrait In Oil” pre- 
sented on the program “Oiltown U. S. A.” 


. broadcast over station KXYZ recently. 


The narrator traced Vance’s biography, 
highlighting his accomplishments in the 
field of oil, and the word sketch termed 
his “Portrait In Oil.” 
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R. F. Cashen C. A. Cash 

> Robzrt F. Cashen has been appointed 
manager of the petroleum department of 
The First National Bank, Shreveport, 
Louisiana. An experienced petroleum en- 
gineer, Cashen spent five of his seven 
years with Stanolind Oil & Gas Company 
in engineering development and produc- 
tion. The past two years, he has con- 
centrated on valuation and reserve work. 
Cashen is a mechanical engineering grad- 
uate of Brown University. 


>» C. A. Cash has been elected vice presi- 
dent and assistant to the president of The 
Shamrock Oil and Gas Corporation. He 
began his career with Shamrock in 1935 
as a bulk station clerk. In 1948, he was 
promoted to his former position of as- 
sistant to the vice president in charge of 
operations. 
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> French M. Robertson, Abilene, Texas, 
second-generation independent oil pro- 
ducer, prison board 
member, and former 
civil defense chief, 
has been elected 
president of the 
Texas Mid-Conti- 
nent Oil & Gas As- 
sociation. He suc- 
ceeds Harry W. Bass, 
Dallas, Texas, inde- © 
pendent producer © 
and ao contrac- © 
tor, who served two © 
terms. Robertson is -M. Robertson 
a former regional vice president of Texas 
Mid-Continent. He attended Baylor Uni 
versity and studied law at the universities 
of Texas and Oklahoma, being admitted 
to the bar in 1927. In 1937, he became 
actively engaged in the oil business, fol 
lowing a period of private law practice 

Robertson is a director of the general 
Mid-Continent Oil & Gas Association, 
American Petroleum Institute and the In 
dependent Petroleum Association of 
America. 


> Miss Eleanor T. McNamara has been 
appointed as an assistant secretary of 
Creole Petroleum Corporation. Miss Mc 
Namara joined Standard Oil Company 
(New Jersey) in 1944 as a stenographer in 
the refining coordination department. In 
1946, she was transferred to Creole, where 
she has held several secretarial positions 
She is presently secretary for E. J. Mundy 
Jr., secretary of the corporation. 


> Charles Leet has been elected a direc 
tor of Creole Petroleum Corporation and 
will join Creole in Venezuela at the end of 
this year. He is now general manager of 
the East Coast manufacturing activities of 
Esso Standard Oil Company. 


¢ <3 


research and engineering center in New Jersey were visited by 
members from all over the United States and Canada. Helmets 
are safety measure—not a new fashion. From the Bayway plant 
D&D’ers went through the large research building. 
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Personals 


> Richard Rollins, secretary of the At- 
lantic Refining Company, Philadelphia, 
Pennsylvania, has been elected 1956 na- 
tional chairman of the oil industry infor- 
mation committee of the American Pe- 
troleum Institute. Rollins, who handles 
his company’s public relations affairs, will 
succeed W. R. Hubz:r, public relations di- 
rector of Gulf Oil Corporation, Pitts- 
burgh, Pennsylvania. He will take office 
early in December. Vice chairmen elected 
were: Jerry Luboviski, Union Oil Com- 
pany of California, Los Angeles; M. S. 
Hauser, Ohio Oil Company, Findlay, 
Ohio; G. A. Mabry, Humble Oil & Refin- 
ing Company, Houston, Texas; Arthur J. 
De Blois, De Blois Oil Company, Paw- 
tucket, Rhode Island; Kenneth W. Rugh, 
Phillips Petroleum Company, Bartlesville, 
Oklahoma. 





> John L. Buvens has been elected vice 
president of Texas.Gas Corporation and 
its subsidiary companies. He was prev- 
iously manager of crude oil, gas supply 
and sales. In his new position, he will also 
retain his former duties. Buvens attended 
Rice Institute and the University of 
Houston. 


> G. B. Hunt>-r; president of Quaker State 
Oil Refining Corporation has been elected 
president of the National Petroleum As- 
sociation. Hunter succeeds A. W. Scott, 
president of Wolf’s Head Oil Refining 
Company. He also was re-elected NPA 
treasurer. Paul R. Beck, Pennsylvania Re- 
fining Company, has bzen named first 
vice president. He had been second vice 
president. Rex S. Blazer, Ashland Oil & 
Refining, is the new second vice president. 








(Unretouched photo of Ledeen Valve Actuators in operation) 


AMINE RECOVERY PLANT PLUG VALVES 
OPERATED BY LEDEEN VALVE ACTUATORS 


Natural gas companies find these operators safe, 
positive, dependable for automatic operations 


Ledeen Valve Actuators are used in compressor stations on automatic 
blowdown valves, fuel shutoff valves, relief valves, pipeline and station 
block valves, and many more applications along with the Amine Recovery 


Plant installation shown, 


These valve actuators are pneumatically and hydraulically operated, do 
not leak and are easily mounted by field personnel without modification 
of plug valve. They can be mounted in any position around the valve; and 
are available with auxiliary manual operation, either at valve or at a 
remote location. For preventive maintenance, actuator and control system 
can be operated without turning the valve. Torque ranges from 500 to 


500,000 inch pounds. 
WRITE FOR BULLETIN 3020 


VALVES + CYLINDERS * VALVE ACTUATORS 
AIR HYDRAULIC PUMPS & BOOSTERS 
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> D. A. Sedgwick has been named a 

sistant to the vice president of the Tex 

Company. In his newly created positio 

Sedgwick will coordinate the company 

college recruiting program, as well as th 
company relations with colleges and ur 

versities throughout the country. H 
joined The Texas Company in 1936 aft 

being graduated from UCLA. Sedwi 

was formerly assistant division manag 

of the Dallas, Texas, sales divisioj 

Thomas D. Durrance has joined the pu 

lic relations staff of The Texas Compan 

For the past year, Durrance has been a 

sociate editor of Barron’s Business and 
Financial Weekly. 


H.R. Jensen F. F. Florence 


> Dr. Herbert R. Jensen, professor of 
education and director of the instructional 
materials center at Colorado State College 
of Education, is joining the staff of the 
American Petroleum Institute as Super- 
visor of educational activities. He will as- 
sume direction of the institute’s school 
program. Dr. Jensen has been director of 
the National Education Association’s divi- 
sion of audio-visual instruction since 
1950. He holds.a BBA and an MA from 
the University of Minnesota and a PhD 
from Columbia University. 


> Fred F. Florence, president of the Re- 
public National Bank, Dallas, Texas, and 
petroleum financier, has been elected this 
year president of the American Bankers 
Association. For petroleum financing, the 
bank now has a full-time staff of ten pe- 
troleum engineers, who have the same 
status as bank officers, to check oil prop- 
erties. More than $100,009,000 in oil and 
gas loans are handled regularly by the 
bank, including oil properties over most 
of the United States and Canada. Repub- 
lic has been instrumental in making Dal- 
las the second ranking bank in oil financ- 
ing of the nation. 


>» Dr. George G. Oberfell has been named 
a director of Texas Gas and its subsidiar- 
ies and will also serve as a consultant to 
the Texas Gas organization. Dr. Oberfell 
is a scientist and recognized authority on 
petroleum research, having formerly held 
numerous executive positions with Phil- 
lips Petroleum Company. 


> Frederick S. Lott, a government career 
man in the Office of Oil & Gas of the In- 
terior Department, has been chosen to 
take over the duties of two oil “dollar-a- 
year” men in that office. Lott, who has 
held various Interior Department oil posts 
since 1932, will replace Franz Von Schill- 
ing of Caltex and C. J. Bauer of Jerse) 
Standard. Von Schilling had ‘been head 
of the foreign petroleum supply commmit- 
tee. Bauer was formerly director of OOG $s 
program division and the departments 
representative on the petroleum planning 
committee of NATO. Both Von Schiliing 
and Bauer were assistant direciors 
of OOG. 
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>» Floyd S. Bryant, who has been ap- 
pointed special assistant to. the Secretary 
of Defense, has retired from Standard Oil 
Company of Cailfornia as a vice presi- 
dent and director, after a career spanning 
nearly 34 years. He joined the company’s 
producing department in 1922 and be- | 
came general manager of the department 
and a director of the company in 1940. 
He was named a vice president in 1942. 
Bryant is a graduate of the University of 
Nevada, was a Rhodes scholar at Oxford 
and later earned a degree from Stanford 


Law School. 


>» G. Davidson has been named vice 
president-manufacturing of Shell Oil 
Company of Canada, Ltd. For the past 
five years, Davidson has been manager 
of the company’s Montreal East refinery. 
He succeeds Dr. D. M. Morrison, who 
was recently elected president of Trans 
Mountain Oil Pipe Line Company. Born 
in Scotland, Davidson joined Shell in 
1925 following his graduation from the 
University of Glasgow with a Bachelor of 
Science degree. His first assignment was 
in 1932 as refinery superintendent in Tam- 
pico, Mexico. Davidson’s headquarters 
will be in Toronto. 


>» Howard W. Unruh, assistant secretary 
and assistant treasurer of Sun Oil Com- 
pany, has retired after 46 years of serv- 
ice with the company. Unruh has been an 
assistant treasurer since 1928, and an as- 
sistant secretary since 1930. In retiring, he 


Personals 





F. S. Bryant G. Davidson 








also relinquishes positions as assistant sec- | 
retary and assistant treasurer of Sun Oil | 


Company, Ltd., Sperry-Sun Well Survey- 
ing Company and Sperry-Sun of Canada, 
Ltd., and as assistant treasurer of Cordero 
Mining Company, all Sun Oil Company 
subsidiaries. Comdr. Stuart A. MacCaff- 
ray of the U. S. Navy Supply Corps has 
joined Sun Oil Company for a nine 
months tour of duty to study petroleum 
logistics. Comdr. MacCaffray will begin 
his study by spending six weeks at Sun 
installations in the oil fields of the South- 
west. Later, he will study refinery opera- 
tions, pipe lines and the other phases of 
the petroleum business. He’ is the first 
naval officer to choose Sun Oil as his sub- 
ject of study in the navy’s two-year post 
graduate course in petroleum logistics. 
Comdr. MacCaffray has spent 15 years 


in the Navy. 


> Tom L. Irby has received the Stanolind 
Foundation fellowship in petroleum engi- 
neering at Texas A&M College for the 
1955-56 academic year. Stanolind Foun- 





dation, Inc., was created and is supported 
by Stanolind Oil and Gas Company of 
Tulsa. The fellowship in petroleum engi- 
necring carries a stipend of $1500 and 


lege selects the fellow. Irby is a graduate 
of Texas A&M, with a BS in petroleum 
eng:neering. He will study for his MS 


| 
| 
| 
covers costs of tuition and fees. The col- | 
| 
| 
| 


der-ee as a Stanolind fellow. 
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Use This Actual Job Story for an 
Excavating Equipment Check List! 


This one water line job demonstrates a combination of features that 
only the Sherman Power Digger offers every operator of excavating 
and trenching equipment. 

Check this performance: (1) The machine has under-dug the curb 
without damage to the curb or sidewalk. (2) It has trenched through 
rocks and roots. (3) It is digging a bellhole in the street. (4) The exca- 
vation is 9 feet deep. (5) The tractor-mounted digger has operated over 
the curb, sidewalk and street without damage to paving. 

And the Sherman Power Digger offers even more advantages to the 
operator who wants the savings of mechanized excavating. It’s practical 
even on the smallest jobs, since it releases heavier equipment for bigger 
jobs .. . yet it digs at a fraction of the time and cost of manual labor. 


The machine digs as deep as 10 feet below ground . . . in mud, 
hardpan, shale, oiled roads, blacktop and stony ground. Initial cost is 
surprisingly low, maintenance simple and inexpensive. Ask your Ford 
Tractor Dealer for an on-the-job demonstration, or write us now 
for Bulletin No. 1621. 





Manufactured Jointly by 
Sherman Products, Inc., 
Royal Oak, Michigan. 
Wain-Roy Corporation, 

Hubbardston, Mass. 





PRODUCTS, INC. 
ROYAL OQAK, MICHIGAN 


POWER DIGGERS* FRONT END LOADERS © FORK LIFTS 


7 
Patent No, 2-303-852 
Other Patents Pending 








To obtain more information on products advertised see page E-41 E-27 





DEATHS 





> Arthur G. Schuster, structural engineer 
for The Rust Engineering Company, died 
from heart disease on September 3 at his 
residence in Pittsburgh, Pennsylvania. 
Schuster was a graduate of Baltimore 
Polytechnical Institute and had served 
with the Rust organization since 1951. 


> James A. Slater, sales engineer for The 
Rust Engineering Company was fatally 
injured September 31 in an automobile 
collision. His home was in Pittsburgh, 
Pennsylvania. Slater had joined The Rust 
Engineering Company in 1954, prior to 
which he had been associated with Kop- 
pers Company in sales and engineering 
capacities since 1934. He was a graduate 


< 
fos 


of Carnegie Institute of Technology, 
where he had received a BS in mechanical 
engineering and had done graduate work. 


> Henry E. Warren Jr., assistant general 
superintendent of the Fairless Works of 
United States Steel Corporation, died Sep- 
tember 16 at a hospital in Philadelphia, 
Pennsylvania, following an illness of sev- 
eral months. He began his career with 
U. S. Steel in the metallurgical depart- 
ment of its Homestead Works in 1934. 
Warren became assistant general superin- 
tendent in 1951 of Fairless Works. 


> Reb:rt Perry Tyler, vice president in 
charge of sales, Macwhyte Company, 
died at his home October 2 in Kenosha, 
Wisconsin. Tyler joined Macwyte Com- 
pany in 1945 as general sales manager, 
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agent for use in 
water-block removal 


Aquaness has developed PR-277 to 
stimulate well production by re- 
moving water blocks and solving 
problems caused by water. 


Recently, seven poor producing 


wells were treated with PR-277. 
Only 196 gallons of this chemical 
were used, resulting in a total daily 
oil production increase of 165 
barrels. 


The added daily production 

paid for the total chemical cost in 
slightly over two days’ production 
at the increased production rate. 


OTHER AQUANESS PRODUCTS INCLUDE: 


AFTER 


PR-277 removes water blocks by 
lowering the oil-water interfacial 
tension which causes the water 
droplets to lose their rigidity and 
allows the oil to fiow. 


Chemical compounds for petroleum 
dehydrating and desalting 


Nonionic surface active chemicals 
Corrosion inhibitors 

Scale compounds 

Bactericides 


Aquastess 


boy 


2005 Quitman, Houston, Texas 


@ Telephone CA 8-6697 


4 Gentlemen: 
4 
{ Name 


Please send me additional information on PR-277. 


Firm 





§ Addr City 


State. I 
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was elected a director in 1946 and a 
pointed vice president sales in 1947. 


> Harold Bartcn Stone, retired marketi; 
executive of The Atlantic Refining Con 
pany, died of a heart attack October 

while visiting friends in the Pocono Mou 

tains. He lived at Jenkintown, Penns; 
vania. Stone had served with Atlantic {. 
43 years at the time of his retirement |: 

June. Before his retirement, he was dir: 

tor of the National Lubrication Grea 

Institute, trustee of the National Petr 

leum Association and a member of t! 
American Petroleum Institute and the j 

dustry’s Twenty-Five Year Club. A gra 

uate of the University of Pennsylvan; 
and Temple University Law School, Sto: 
began his long career with Atlantic i: 
1912. From 1949 until his retirement h 
was manager of lubricating sales for th 
company. 


> William Keen, who retired last July as 
manager of domestic marketing opera 
tions of The Atlantic Refining Company. 
died August 26 in a hospital at Bryn 
Mawr, Pennsylvania. Keen joined A\t- 
lantic in 1907 and served with the com 
pany continuously until his retirement 
For 35 years, until 1948, he held various 
posts in Atlantic’s New England mai 
keting region, and then he was promoted 
to manager of domestic marketing op- 
erations and transferred to the company’s 
Philadelphia headquarters. 


> Harold T. DeRemer, works manager. 
S:las Corporation of America, died at 
his home in Schwenksville, Pennsylvania. 
August 28, as a result of a heart attack 
DeRemer joined Selas in 1951, coming 
from The Philadelphia Gear Works Com- 
pany, where he was assistant plant super- 
intend:nt. He previously was active as an 
industrial management consultant. 


>» Edward E. Dorzst:n, former vice presi- 
dent of Bechtel Corporation, died recently 
in San Francisco, California. Doresten 
came to Bechtel in 1939 as manager of 
Bechtel-McCone-Parson’s San Francisco 
oitice. He was appointed manager of en- 
rineering in 1948 and vice president in 
1951. 


> Rey McCollum died of a heart attack at 
his home in Carmel, California, Septem- 
b r 19. He began his career in the oil 
business in 1908 as a salesman for an oil 
company in Coalinga, California. He late 
b came affiliated with the J. F. Lucey 
Company and opened its first foreign office 
in London, England, in 1911. McCollum 
was representing Parkersburg Rig & Reel 
Company in Washington, D. C., during 
World War II. when he retired and re- 
turned to California to make his home. 


> William J. Sh a, veteran field repre- 
sentative for Goodyear Tire & Rubb:r 
Company, who specialized .in oil industry 
sales at Oklahoma City, Oklahoma, died 
recently while covering his territory. Shea 
joined Goodyear in 1917, and his entire 
service was in the Tulsa-Oklahoma Cit) 
areas. 


> Jesaph E. Ellictt, general commercial! 
manager for Southwestern Gas and Elec- 
tric Company since 1947, died in Shreve- 
port, Louisiana, Auzust 19. He was grad- 
uated from Rice Institute. Elliott first b-- 
gan working for Southwestern in 1924 in 
Texarkana, Texas, and played an impor- 
tant role in applying electric power to the 
various phases of the petroleum industr) 
in the East Texas oil field area. He was 4 
charter member and a past president of 
the Petroleum Electric Power Association. 
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> Bibliographic Survey of Corrosion, 1950-51, published by the 
National Association of Corrosion Engineers, 1061 M and M 
Building, Houston 2, Texas. Pages, 430. Price $10.00 to NACE 
members, $12.50 to non-members. 

More than 4400 abstracts and 4000 authors are classified and 
indexed in this excellent volume, the fourth in the series of bibli- 
ographies published by NACE. The others are 1948-49, 1946-47 
and 1945. Each volume includes ‘abstracts of corrosion literature 
published in the indicated years, classified according to the 
NACE’s Abstract Filing System and including both alphabetical 
subject and author indices. The four volumes now contain 12,414 
abstracts made available to the association by more than 30 ab- 
stracting agencies. 





> The Science of Petroleum, Volum: V, Part 3, Refinery Products, 
edited by B. T. Brooks and A. E. Dunstan, published by the Ox- 
ford University Press, 114 Fifth Avenue, New York 11, New 
York. Pages, 397. Price, $32.50. 

Comprehensive and up-to-the minute presentation of the ad- 
vances made in the field of refinery products in this complete and 
well illustrated volume. Twenty-three separate papers by 38 
American and British petroleum technologists have been inter- 
woven to tell a complete story of the composition, characteristics, 
and requirements of oil products, analytical and testing methods, 
and the history and future of fuels and hydrocarbons. 


> Birth and Development of the Geological Sciences, by Frank 
Dawson Adams, published by Dover Publications, 1780 Broad- 
way, New York 19, New York. Pages, 506. Price, $1.95. 

This is a republication of one of the most authoritative and 
concise histories of geology, astronomy, lapidology, paleontol- 
ogy, and mineralogy ever published. It is complete from Agri- 
cola and Aristote to Zimmerman and Zuccalo. Origin of theories 
of metals, erosion and faulting of mountains, ideas on creation of 
the universe, “growth” of stones — all are carried progressively 
to present-day philosophies on the nature of the earth and the 
universe. 
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> Geology of Southern California, compiled and edited by Rich 
ard H. Jahns of the California Institute of Technology, published 
by State of California’s Division of Mines, Ferry Building, San 
Francisco 11, California. Pages, 878 of text, 441 of figures, 95 
route maps to geologic trips and map sheets. Price $12.00, post- 
paid (shipping weight 10 Ib). 

Issued as Bulletin 170 of the Division of Mine’s series, this work 
is in fact a huge symposium representing the work of 103 techni 
cal experts. The book is actually several volumes in one, as it 
contains separately bound chapters (10 and preface), 5 road logs, 
also separately bound, and 34 map sheets. Almost every chapter 
has additional maps in pockets at the back of each volume. Text 
of the work comprise 62 papers dealing with physical geography, 
general geology of the natural provinces, historical geology and 
stratigraphy, geologic structure, geomorphology, minerallogy 
and petrology, hydrology, oil and gas, mineral deposits, and engi- 
neering geology. This excellent piece of work provides a broad 
sampling of geological features and thought, as they relate to the 
southern California region, from both a geographic and topica! 
approach. 











POSITIVE OIL SHOW IDENTIFICATION 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 


Make sure you don’t pass us possible pay! Make posi- 
tive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 


Proved best by test for oil show analysis! 


No experience needed to operate. Lamp weighs only 
1 Ib. Mode's available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 
amination. Easily portable. 


Send for illustrated brochure on how to de- 
tect and analyze petroleum drill cores with 
ultra-violet. Also latest information on scin- 
tillation counters. 


ULTRA-VIOLET PRODUCTS, INC. 


Dept. PE, 5114 Walnut Grove Ave San Gabriel, Calif 








Handiest Locations 
in PITTSBURGH 


Hote! Py tts urgle err_s 
PITTSBURGH, 


Diamond Street below ae 
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AK 





Ya 


ie Right in the heart of 
the Golden Triangle—Hotel Pittsburgher 


400 outside rooms with bath. Large-screen television 
and radio at no extra charge in every room. Air con- 
ditioning. Two restaurants. ATlantic 1-6970. 


Hotel Pittsburgher MOTEL 


Opposite Greater Pittsburgh Airport on Airport 
Parkway west. 56 air-conditioned rooms with large- 
screen television at no extra charge, tile bath, 


private phone. Courtesy car 
F finott [fotel 


to and from motel. 
JOSEPH F. DUDDY, GEN. MGR. 


AMherst 4-5152 
WhhL  “"”w 
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To obtain more information on products advertised see page E-41 E-29 
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Courtesy Solvay Process Division, Allied Chemical and Dye Corporation. 
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METHYLENE CHLORIDE — TECHNICAL DATA 
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Tae PerroLeum Encineer’s Continuous TABLES Sheet 2 
METHYLENE CHLORIDE — TECHNICAL DATA 
Physical Properties of Pure Methylene Chloride: 
| | Boiling Point, 760 mm 39.8°C (103.6°F) 
| 7 Chemical Formula C1-CH»-C1 
Color Colorless 
| Dielectric constant, liquid, 20°C 9.1 
| | Flash Point None (642°C in air) 
| , Freezing Point, 760 mm -96.7°C (-142.1°F) 
la | Form Clear, volatile liquid 
| | Latent Heat of Vaporization, 39.8°C 78.7 cal./gm. 
| | Molecular Weight 84.94 
la | Pounds per gallon, 20°C 11.05 
| : Refractive Index, n,» 1.4234 
| | Specific Gravity. D,” 1.326 
1 7 Specific Heat, liquid, 20°C 0.275 cal./gm.°C 
: | Surface Tension, air, 20°C 28.2 dynes/em, 
| l Vapor Density, 39.8°C. 760 mm 3.30 grams/liter 
| ! Viscosity, liquid, 20°C 0.425 centipoise 
i , 
} 
: } Solubility in Various Liquids 
O 7 | gram per gram at 32.2°C 
| — 
: | @) Solvent Solupility Solvent Solupility 
|| Water 0.020 Cyelohexylamine 0.520 
| | Phenol 0.210 Formamide 0.062 
| : yon ae : : “8 Benzaldehyde 0.430 
: 7 Propionic Acid 0.320 Paraldehyde sep 
Triethyl Phosphate 0.55 Cyclohexanone 0.630 
: | Ethyl Acetoacetate 0.454 Acetylacetone 0.455 
i 7 “ 
| 
7 Azeotrope Formation 
. : Second Component B.p. °C Azeotropic B.p. °C wt. % CHeCly 
7 | Iodomethane 42.6 No Aze. 
| 7 Methanol 64.7 39.2 92.0 
la| Ethyl Alcohol 78.4 41.0 96.5 
| : Ethanethiol 36.2 ~ No Aze. 
| l Acetone 56. No Aze. 
la Ethyl Formate 54.1 41, 92.0 
: 7 Methy! Acetate 57.0 No Aze. 
| l Propy! Nitrite 47.7 No Aze. 
| | Tospropy! Alcohol 82.5 41.7 99. 
7 : | Methylal 42.9 45.0 41 
| l 2-methyl-2-butene 37.1 36.9 < 12 
0 : | : 1-bromoethane 38.4 38.1 20. 
| | ; Isopropyl Nitrite 40.1 39.4 53 
7 l 0) Ei Water 100.0 38.1 98.5 
| F 
my é - 
: : : Courtesy Solvay Process Division, Allied Chemical and Dye Corporation. | 
By 2 aie 
11 
| 
B| 
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LAUGH with BARNEY 


Psychiatrists say we all are a little 
strange in our behavior. Another way of 
saying this is: “I’m original. You’re eccen- 
tric. He’s nuts.” 

7 7 7 

According to unofficial sources, a new 
simplified income tax form for next year 
contains only four lines: 

1. What was your income last year? 

2. What were your expenses? 

3. How much have you left? 

4. Send it in. 

7 7 7 

A farmer visited his son’s college. 
Watching students in a chemistry class, he 
was told they were looking for a universal 
solvent. 

“What’s that?” asked the farmer. 

“A liquid that will dissolve anything.” 

“That’s a great idea,” agreed the farmer. 
“But when you find it, what are you going 
to keep it in?” 

5 7 7 
Though men speake of gossip 
As practically criminal 
They’re likely to spread it 
As far as the women’ll. 
7 5 A 7 

Joe: “Sam, your hair isn’t anything like 
your brother’s. It’s a fiery red and his is 
black. Seems peculiar, doesn’t it?” 

Sam: “Oh, no, you see I was born after 
mother had her hair dyed.” 

7 7 7 

Clerk to sweet young thing in form fit- 
ting sweater: “Would you like to step out- 
side and try it for whistles before you 
really decide?” 

7 7 7 

“What’s the matter with you?” the wife 
demanded. “Monday you liked beans, 
Tuesday you liked beans, Wednesday you 
liked beans; now Thursday, all of a sud- 
den, you don’t like beans.” 

7 7 7 

Sandy was feeling very ill. He staggered 
off to find a doctor. At last a sign caught 
his eye — “J. M. Jones, M.D. First visit, 
$5.00 — subsequent visits, $3.00.” 

Into the office went Sandy and with out- 
stretched hand moaned, “Well, well, Doc- 
tor Jones — here I am again.” 

7 7 7 

A mousy little man was frightened silly 
by his boss. One day he told a fellow 
worker he was sick. His friend suggested 
he go home. 

“Oh, I couldn’t do that.” 

“Why not?” 

“The boss would fire me.” 

“Don’t be silly. He’ll never know. He’s 
not even here today.” 

Finally the man was convinced and 
went home. When he got there he looked 
in the window and saw his boss kissing his 
wife. So he ran all the way back to the of- 
fice. “A fine friend you are!” he said to 
his co-worker. “I nearly got caught!” 

v 7 y 

A man rushed excitedly into a smoking 
car of a train. “A lady has just fainted in 
the next car,” he cried. “Has anybody got 
any whiskey?” 

Immediately several flasks appeared. 
He seized one, tilted it back, took a drink 
and returned it saying, “Thanks. It always 
did make me feel sick to see a lady faint.” 
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“WHICH ONE OF YOU GUYS IS INSINUATING 
1 DON’T KNOW MY BUSINESS 1?” 


A young coed brought charges against 
an elderly professor and had him sen- 
tenced to jail for a long term. As he was 
led away, a friend approached him. 

“I know you are innocent. Why did you 
plead guilty?” 

“Well,” admitted the professor, “the 
complaint was so flattering I just couldn’t 
resist.” 


v 5 7 
Frantic Father: “Really, daughter, you 
shouldn’t go out with men that you are 
not formally introduced to.” 
Daughter: “What difference does it 
make? They both act the same way when 
you get out with them.” 


v v 
Wife reading husband’s fortune card 
from scale: “You are a leader, with a 
magnetic personality and strong character. 
You are intelligent, witty, and attractive 
to the opposite sex. It has your weight 
wrong, too.” 









WU MM 


“Glasses are getting to be a necessi! 
with me.” 

“Same here. I can’t drink out of m 
bottle any more without dribbling be 


on my chin.” 
7 v 


7 

Neighbor: “Where’s your  brothe 
Freddie?” 

Freddie: “In the house playing a due 
I finished first.” 

+ 7 7 

“Oh, doctor, I’m so upset,” said t 
woman. “My husband seems to be wai 
dering in his mind.” 

“Don’t let that worry you,” replied th 
doctor. “I know your husband — he ca: 


” 
go far. a ok 


There’s no such thing as a small ta» 
payer. a ea 


The boss was berating his porter fc 
coming to work later each day. “Don 
you want to amount to something?” he 
asked. “Don’t you know that you will 
never get anywhere unless you get up 
early in the morning?” 

“Well, Ah don’t know,” replied the 
porter. “Ah’ve noticed that them that gets 
up early goes to them that gets up late to 
get paid.” 


5 v 7 
Farmer, carrying a milk pail, ap- 
proaches a cow and says: “Well, Bessie. 
what will it be — milk or hamburger?” 


7 7 7 

A pretty redhead, window-shopping on 
Main Street, was being followed by the 
smooth Latin type. Finally she turned to 
him and indignantly said: “You’ve been 
following me for three blocks —I saw 
you. Just stop it right now, I’m not the 
type of girl you can pick up.” 

The suave Latin bowed and smiled 
“T’m not picking you up, Miss,” he replied, 
“I’m picking you out.” It worked. 

i 7 7 

Several old-timers were discussing In- 
dians and the early days of the Old West. 
‘Tll never forget the time I killed my 
first Indian,” remembered one old fron- 
tiersman. 

“Did you shoot him?” asked another. 

“Nope,” replied the old man. 

“Then you must have killed him in a 
hand-to-hand fight with your knife,” con- 
cluded another. 

“Nope, nothing like that,” was the re- 
ply. “I ran him to death — yep, I ran 
him to death — with me in front.” 


a 
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OIL and GAS TRADE NEWS 





Western Supply Brown Agent 


Under a new agreement announced 
jointly by the two companies, Western 
Supply company has become active as 
sales representatives for Brown Fintube 
Company in the states of Kansas, Okla- 
homa, and the urban and rural areas of 
Kansas City, Missouri. 

E. D. Anderson, Western’s chief engi- 
neer since 1947, will be particularly active 
in the second phase of this representation 
because of his earlier work at Brown Fin- 
tube Company in the development of heat 
transfer data on the basic Brown longitu- 
dinal finned surface. 


Grant Opens Houston Branch 


Grant Oil Tool Company has an- 
nounced the opening of a sales and serv- 
ice branch for the Texas Gulf Coast re- 
gion in Houston. 

Named to head the new branch is 
George T. Carter, branch manager, who 
returns to Houston in his new position 
after three years as a field service and sales 
representative for Grant. Carter is a grad- 
uate of North Texas State College. 

Carter will be in complete charge of 
Houston sales for Grant, and the branch 
will provide 24-hr services to all Houston 
area rigs. Kenneth Peek has been ap- 
pointed head of field sales and office. 


U.S. Hoffman Changes Set-Up 


U. S. Hoffman Machinery Corpora- 
tion, industrial filtration division, has an- 
nounced the transfer of manufacture and 
sales of its by-pass, fullflow and portable 
cartridge filters, oil conditioners, vapor- 
izers and pre-heaters to its affiliate, the 
Hoffman-Allen Corporation of Spring- 
field, Missouri. 

Under this arrangement, product de- 
sign and sales policies will remain un- 
changed. 

U. S. Hoffman will continue to manu- 
facture flotation systems, magnetic sep- 
arators, and other products for the metal- 
working field at its plant in Syracuse, 
New York. 

The Hoffman-Allen Corporation 
through its affiliate, the Filter and Injec- 
tor Company, Springfield, will go on mak- 
ing and furnish filter cartridges and sup- 
plies for the Hoffman filter and other simi- 
lar filters. 


Garrett Oil Tools Purchased 


Acquisition of the assets of Garrett Oil 
Tools, Inc., by U. S. Industries, Inc., has 
been completed. 

Terms of the acquisition call for the 
payment of 121,370 shares of U. S. In- 
dustries’ common stock to Garrett Oil 
Tools. 

Garrett Oil Tools’ sales have grown 
steadily from $164,000 in its first year 
of operation, 1946, to a rate of more 
than $3,000,000 this year. Its principal 
products are gas lift valves, free pistons, 
relief valves and tank switching systems. 


Leader Iron Creates 
New Division 

Leader Iron Works, Inc., has created a 
new division known as the coatings 
division. 

This division, headed by W. W. Wibel, 


will handle the sale of protective coat- 
ings as well as the application of protec- 
tive coatings and linings to tank cars, 
hopper cars, highway tank trucks, and 
process equipment for industry. 

In addition to having modern applica- 
tion facilities housed in a 700-ft building, 
the division will have ample space to spot 
some 30-odd tank and hopper cars. 


Mid-Continent Nebraska Store 


Mid-Continental Supply Company has 
anounced the recent opening of a new 
store in Kimball, Nebraska. 

This store is the first Mid-Continent 
store to be built in Nebraska. 

Store manager is B. K. Manor, who has 
worked for Mid-Continent for eight years. 
He recently was transferred to Kimball 
from Thermopolis, Wyoming. 


Long Combined Employee Service 


A number of the personnel of Rector 
Well Equipment, Inc., who were recently 
awarded 20-year service pins have a com- 
bined record of more than 100 years of 
service with the company. 

Among them is L. L. Rector, president 
of the company that he organized in 1930. 

Others are C. W. Zartman, assistant to 
the president; M. C. Davis, sales repre- 
sentative in the Rocky Mountain area, 
headquarters in Denver, Colorado; C. L. 
Cron, chemist and manager of Houston, 
Texas, plant; W. P. Knight, manager of 
West Texas and East New Mexico sales 
district, headquarters in Midland, Texas. 


Superior Tube New Size Limit 


Production limits for Types 304 and 
321 Weldrawn stainless light-wall tubing 
have been expanded to 2 1/16 in. OD by 
Superior Tube Company. The maximum 
size had been 1% in. OD. 

The new size limit greatly extends the 
applications for Superior’s Weldrawn tub- 
ing and offers fabricators a lower-priced 
product where its use is indicated. 


GE Man-Made Diamond 
Assignment 


Responsibility for commercial develop- 
ment of the process for manufacturing 
man-made diamonds, recently announced 
by the General Electric Research Labora- 
tory, has been assigned to GE’s Carboloy 
department, Detroit, Michigan. 

This department will in the next few 
years bridge the gap between the labora- 
tory and the production line in an effort 
to make these diamonds available to 
American industry. 

The Detroit G-E unit was given the as- 
signment on the basis of its many years of 
metalworking experience associated with 
cemented carbides, its major product. 


National Supply Colorado Store 


The National Supply Company has 
opened a new oil well equipment and sup- 
ply store at Sterling, Colorado. The store 
was opened to serve drillers and producers 
in Logan, Sedgwick, and Phillips counties, 
in the northeastern corner of Colorado. 


J. L. Grant has been appoiated store . 


manager. The Sterling store is under the 
supervision of Luther M. Miller, district 
manager, Denver, Colorado. 
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Worcester Changes Name 

Worcester Forged Steel Valve Com- 
pany has announced the company name 
has been changed to Worcester Valve 
Company, Inc. 

The change does not reflect any person- 
nel changes but is intended to avoid cus- 
tomer confusion since the company plans 
to expand product lines to include other 
than forged steel valves. 


Budd Takes Over Gamma’s Work 


The Budd Company of Philadelphia, 
Pennsylvania, will manufacture, sell and 
service the gamma radiography equipment 
and sources previously produced by The 
Gamma Corporation of Mansfield, Massa- 
chusettes. 

Dr. A. J. Stevens, formerly president, 
C. F. Thompson, formerly vice president, 
and T. W. Healy, formerly treasurer of 
the Gamma Corporation, have joined The 
Budd Company. They will continued their 
activities in connection with isotope radio- 
graphy equipment, as well as other appli- 
cations of nuclear radiation. 


Magcobar Has New 
Houston Office 


Magnet Cove Barium Corporation has 
recently opened a city sales office in Hous- 
ton, Texas. 

W. C. (Red) Rye, division sales man- 
ager for the company’s Texas-Gulf Coast 
division, and James C. Hewitt, sales rep- 
resentative, will be located in the new 
sales office. 


Cummins Ohio Distributor 


Cummins Diesel of Northern Ohio, 
Inc., has recently been appointed Cum- 
mins distributor organization for north- 
eastern Ohio. 

Headquarters for the new distributor- 
ship is in Cleveland, while branches are 
maintained in New Philadelphia and 
Akron, Ohio. 


Western Gear Makes 
Name Change 


Western Gear Works, with general 
offices at Lynwood, California, hereafter 
will be known as Western Gear Corpora- 
tion, according to a company announce- 
ment. 

The company was established in 1888. 


Unit Process Represents Vanton 


Appointment of Unit Process Com- 
pany, Seattle, Washington, as sales repre- 
sentatives for Vanton Pump and Equip- 
ment Corporation has been announced. 

Territory to be covered includes Idaho, 
Montana, Washington, Oregon and 
Alaska. 


Hammel-Dah! Opens Tulsa Office 


The Hammel-Dahl Company has an- 
nounced the opening of a new sales office 
in Tulsa, Oklahoma. The office wil! be 
under the supervision of the new district 
sales manager, Paul E. Bowles. 

Bowles, a graduate of Tulsa University, 
has had many years of actual field ex- 
perience in diaphragm control valves and 
their applications. He has been long asso- 
ciated with Black, Sivalls & Bryson and 
Joseph A. Coy Company. 
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HILCO 


Oil Maintenance Equipment 


Sauee 





bow 


OIL RECLAIMER 





PURIFIER-RE-REFINER FILTER 


For continuous oil purifica- For all purification in 
tion in range of 2-100 gph. batches of from 6 to 100 
Semaue i lid id gallons. Removes all sol- 

$s atl solids, acids ids, acids and volatile 


and volatile contaminants. contaminants, 


Furnished in capacities 
from 0.1 to 750 gpm. Var- 
ious cartridges available 
for mineral and inhibited 
detergent oils. 


HILCO purification means complete 
oil purification... 


Whenever oil is used it becomes contami- 
nated and must be discarded or conditioned 
for further use. There is a HILCO to do 

— this job for you. You can recover large 
HIGH CAPACITY RECLAIMER 


Combines filtration for removal of 
solids and sludge with vacuum va- 
Porization for removal of solids, 
acids, water, solvents, fuel dilution. 
Furnished .in standard or custom 
built models to 600 gph. 

e Steam Engines 


Diesel Engines 
% Trucks o Compressors 


Tractors e Vacuum Pumps 
. Engines 
e Gasoline 


e Gas Engines 


e Automobiles 


quantities of oil at low cost. HILCO units 
are available for continuous or batch oper- 


ation. 







e Steam Turbines 


e Transformers 

e Circuit Breakers 

e Wire Drawing 

e Buses be 

> 4 eee Equipment 
pps e Metal Rolling Mills 

e Locomotives 


e Paper Making Machinery 


SPOR: 
OF BOK 






THERE’S A HILCO TO DO THIS JOB FOR YOU 


e CONSULTING ENGINEERS e 


WRITE TODAY! ror tHe NEW HILCO 
CATALOG FOR COMPLETE INFORMATION 
AT NO OBLIGATION... 


THE HILLIARD Corporation 


W. FOURTH STREET * ELMIRA, NEW YORK 
JN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
ROARS le ee 
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Trade News 











Greer Names National Agent 


Stewart & Stevenson Distributing Con 
pany, Houston, Texas, has been name 
national distributor, exclusive of Califo 
nia, for Greer Hydraulics, Inc. Califo 
nia will be served by the Greer We 
Coast office. 

Robert M. Hardy will be general ma: 
ager in the Houston office. 


Inco’s East Coast Section Move: 


Headquarters of the central Atlan 
Coast technical field section of the Inte 
national Nickel Company’s developme: 
and research division are now located 
the Philadelphia area in Abingto 
Pennsylvania. 

William C. Mearns, who has been 
charge of the section since 1945, continuc: 
as its head. 


Schlumberger Opens Two Offices 


Schlumberger has opened a new service 
location in coastal Louisiana at Cameron 
The new location was established to im- 
prove services to the increasing numbe: 
of offshore drilling rigs operating in the 
vicinity. Land-based service units, how- 
ever, are also included in the equipment. 

The location is under the management 
of William Gore, who was promoted from 
field engineer at Lake Charles. 

New Schlumberger offices have also 
been opened in Florida at Miami and 
Lakeland. Equipment for servicing the 
growing number of rigs operating in 
Florida is stationed at Lakeland. The 
Florida district is under direction of A. E. 
Van Ness, who has opened offices at 
Miami. Van Ness, who formerly was lo- 
cation manager at Great Bend, Kansas, 
also has charge of conducting Schlumber- 
ger operations in Cuba. 


Lane-Wells Opens New Branch 


To serve the increasing needs of the 
fields in Union County, Arkansas, because 
of mounting activity in that area, the 
Lane-Wells Company has opened a new 
branch in El Dorado. 

The new branch is under the direction 
of Burt R. Brashier, veteran in oil field 
service. Wyatt J. Russell will assist in 
staffing the new branch. 


Byron Jackson Becomes Division 


Byron Jackson has become the Byron 
Jackson division of Borg-Warner Cor- 
poration. 

The announcement states that present 
management and policies will be con- 
tinued. E. S. Dulin, president of Byron 
Jackson, has been named president of the 
new division of Borg-Warner, and all 
Byron Jackson officers have been ap- 
pointed as officers of the division. 


New L.O.F. Glass Fibers Plant 


Contract for construction of a modern 
plant facility at Defiance, Ohio, for the 
L.O.F. Glass Fibers Company has been 
awarded to the Paul C. Peters Company. 
Toledo. Construction has already begun. 

This is the company’s second major 
facility in the Defiance area. Frank Van 
Kirk, present manager of Plant No. | in 
Defiance, will also manager the new 
facility. _ 

The main structure, 100,000 sq it in 
size, will be used for storing insulation 
products manufactured at Defiance Plant 
No. 1 as well as various types of light 
fabrication. A water tower 126 ft high 
with a 100,000-gal capacity will also be 
erected at the warehouse site. 
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TRADE PERSONALS 











K. D. Boyd 


C. E. Hartsing 


>» King D. Boyd has been appointed man- 
ager of technical service for Ideco, one of 
the Dresser Industries. He has been 
closely associated in the recent develop- 
ment of diesel-electric power for drilling 
equipment and was for the past seven 
years petroleum sales manager for Stewart 
and Stevenson, oil field engine distribu- 
tors of Houston, Texas. Boyd received his 
mechanical engineering degree from 
Oklahoma University, did graduate work 
in diesel power at Cornell University and 
returned to OU as an engineering instruc- 
tor. His wide field experience includes 
several years with a manufacturer of drill- 
ing bits, design engineering with Army 
Ordnance and sales promotion for Gen- 
eral Motors oilfield engine division. 


> C. E. Hartsing has been named man- 
ager of field sales for the Toledo Pipe 
Threading Machine Company. A member 
of Toledo’s sales staff for many years, he 
served as the firm’s western sales man- 
ager prior to his present appointment. In 
his new post, Hartsing will be in charge 
of Toledo’s enlarged sales force covering 
the United States and Canada. 


> D. J. (Don) Hall has been appointed to 
a newly created position of general sales 
manager for the Pacific and mountain 
divisions. 

He is a member of the advisory com- 
mittee of the Pacific Coast central com- 





D. J. Hall D. P. Hammon 


mittee of the API. Hall joined McCul- 
lough in 1942 as a sales engineer. W. R. 
(Bill) Wiley has been promoted to Pacific 
division sales manager after having been 
a sales engineer with McCullough for 
Over six years. He spent eight years as 
sales engineer for Emsco Manufacturing 
Company. Donald P. Hammon has been 
Promoted to manager of the Bakersfield, 
California, branch. While still in school, 

ammon started roughnecking in the oil 
fields during the summer months. He 
continued working for various drilling 
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contractors and oil companies until World 
War II service. Hammon joined McCul- 
lough in 1951 as an operating engineer. 


> John L. Hallman has been named man- 
ager of Alan Wood Steel Company’s mar- 
keting division. Hallman was formerly 
Philadelphia, Pennsylvania, district sales 
manager. He joined Alan Wood Steel in 
1939, 


> Hammond Helms has been appointed 
the new manager of the Security Engi- 
neering Company plant at Whittier, Cali- 
fornia. Helms was formerly with Cam- 
eron Iron Works, Houston, Texas. Secu- 
rity Engineering is one of the Dresser In- 
dustries. 





W. E. Jensen R. C. Heacock 


> W. E. Jensen has been named assistant 
chief engineer for Byron Jackson Com- 
pany. “Bill” Jensen has been with BJ 
since 1951 and most recently was mid- 
continent field engineer out of Houston, 
Texas. 

He was graduated from the University 
of Southern California with a BE in me- 
chanical engineering. 

In his new position he will be located 
in the company’s main offices in Los An- 
geles, California. 


>» Roy C. Heacock has been named direc- 
tor of engineering of Axelson Manufac- 
turing Company, division of U. S. Indus- 
tries, Inc. For the past eight years, he has 
been with the Barber-Green Company of 
Aurora, Illinois, where he was vice presi- 
dent and director of engineering and 
manufacturing. Prior to this connection, 
he was with E. I. Dupont DeNemours and 
the General Electric Company. Heacock 
is a graduate of Massachusetts Institute of 
Technology, where he obtained a BS and 
an MS in mechanical engineering. 


> John A. Shackleton has been named 
manager of pressure vessel engineering 
for Kaiser Steel Corporation’s Napa, Cali- 
fornia, fabricating division plant. For the 
past three and a half years, Shackleton has 
been project engineer and project man- 
ager at the Oleum refinery of the Union 
Oil Company of California. His technical 
education was obtained at Gateshead 
Technical School and Rutherford Col- 
lege in Enoland in marine and mechani- 
cal engineering. 


>» Ted Sandelius has been appointed Gulf 
Coast sales engineer to direct the newly 
expanded custom coating department for 
Tube-Kote, Inc. Previously, Sandelius was 
a representative with Standard Brass and 
Manufacturing Company. He is a grad- 
uate of Ohio State University. 



















R. G. Ayers 


R. E. Batchelor 


>» Roscoe G. Ayers has been advanced to 
vice president and general manager of the 
Bovaird Supply Company, and Raymond 
E. Batchelor has been promoted to vice 
president and sales manager. Ayers and 
Bachelor are both directors of the com- 
pany and each has had 30 years or more 
experience in the manufacturing and dis- 
tribution of petroleum equipment and 
supplies. Batchelor is also vice president 
of the Bomud Company, which is a joint 
venture of Bovaird and Mud Products, 
Inc. 

Bovaird has announced the following 
promotions in the sales department and 
stores division: William J. Bovaird has 
been advanced to general manager of 
stores and will supervise the company’s 
stores operations in Oklahoma, Kansas, 
Illinois, Texas and New Mexico. He 
joined the company in 1948 and has been 
assistant to the general manager of stores 
for three years. Thomas C. McCuistion 
has been advanced to assistant to the sales 
manager. He will directly supervise the 
operations of Bovaird sales offices at 
Tulsa, Oklahoma, Houston and Dallas, 
Texas, and Denver, Colorado, and assist 
the district managers where sales offices 
are located at Midland, Texas, Oklahoma 
City, Oklahoma, and Wichita, Kansas. 
McCuistion has had 20 years experience 
with Bovaird. 


>» Mike Hunter, 
manager of the Cas- 
per, Wyoming, dis- 
trict, has been pro- 
moted to chief sales 
engineer, Oil Tool 
Center Company. 
Jack L. Simms has 
been transferred to 
Casper to replace 
Hunter. Simms was 
formerly a sales rep- 
resentative in Lau- 
rel, Mississippi. 
Henry E. Simonton Jr. has been appointed 
to the O-C-T sales staff in Natchez, Mis- 
sissippi. 





> H. M. Shearin has been appointed a 
senior petroleum engineer in the reservoir 
engineering and consulting department of 
Core Laboratories. A chemical engineer- 
ing graduate from Rice Institute, Shearin 
was employed immediately prior to his 
new Core Lab position by Humble Oil 
and Refining Company. Previously, he 
had received field training with Gravity 
Meter Exploration Company and U. S. 
Engineers. 


> M. O. Duncan has been appointed as a 
sales representative for the Ardmore, 
Oklahoma, area for Harbison-Fische: 
Manufacturing Company. Duncan was 
formerly associated with the pump depart- 
ments of the old Jarecki Manufacturing 
Company, Mid-Tex Supply Company, 
Abilene, Texas, and the Jones Equipment 
Company in Winters, Texas, as manager. 
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A. J. O'Brien A. R. Brown 

> Angus J. O’Brien has been appointed 
to the newly created position of vice presi- 
dent and director of engineering and 
manufacturing for Gar Wood Indus- 
tries, Inc. O’Brien’s promotion fills the 


gap left in the company’s top manage- 
ment group by the recent retirement of 
George D. Shaeffer, vice president, engi- 
neering. O’Brien has been with Gar Wood 
as vice president and director of manu- 
facturing since 1949. He came to Gar 
Wood from Fisher Body division, General 
Motors Corporation. His early training 
was with the Ford Motor Company. 


>» A. R. Brown has been appointed a dis- 
trict manager for United Supply and 


_ Manufacturing Company in West Texas 


and New Mexico. He began working in 
the oil fields in 1934 for Sinclair Oil and 
Gas. Brown joined United Supply in 1944 
as a floor man at the Oklahoma City, 
Oklahoma, store, and was assistant district 
manager in the Ardmore, Oklahoma, area 
before his recent appointment. 
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LINE PIPE COUPLINGS A.P.1. 
Ye” to 12” — Seamless and 
Special Processed — Black or 


PLAIN TUBING COUPLINGS A.P.1. A 
1” to 4” Seamless 4%,” to 12” — Seamless or 


EXTERNAL UPSET TUBING 
COUPLINGS A.P.1. 
%," to 3.” — Seamless 


Se) > 
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CASING COUPLINGS A.P.1. 

42” to 133/4”—Long or Short 
HYDRAULIC COUPLINGS 

Wg” to 4” — Seamless 
REAMED AND DRIFTED A.1.S.1. 


Special Processed 

DRIVE PIPE COUPLINGS 
3%” to 12” — Seamless or 
Special Processed 


Sales Offices in Leading Cities: 


Albany, N. Y.—Albert L. Becker, 434 Clinton Ave. 
Baltimore, Md.—tTed Barto, 2301 No. Charles St. 
Chicago, IIl.—Harry A. Jay, Suite 1090, Old Colony Bidg. 
Detroit, Mich.—Thomas L. Osberger, 10226 Woodward Ave. 
Erie, Pa.—R. J. Maggi, Box 711 

Falmouth, Mass.—Walter S. Bennett, 53 Minot St. 
Houston, Tex.—Henry H. Paris Distributor, Inc., Box 932 
Los Angeles, Cal.—James A. Riordan Co., 1400 Santa Fe 


Milwaukee, Wis.—M. A. Nelson Co., 3347 N. 97th St. 
Minneapolis, Minn.—tin J. Krause, 5605 Lyndale Ave. S. 
Narberth, Pa.—J. W. Worthington, 105 Forrest Ave. 


Newark, N. J.—Ira L. Rothenberg & Assocs., Industrial Office 
Bidg., 1060 Broad St. 


New York, N. Y.—Max Rothenberg, 11-05 38th Ave., 
Long Island City 


Portland, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave. 
Richmond, Va.—P. C. Abbott & Co., 15 E. Franklin St. 

St. Louis, Mo.—Mike A. Boyle Co., 1112-18 Hamilton Ave. 
San Francisco, Cal.—Earl H. Jones & Co., 1150 Folsom St. 
Seattle, Wash.—Earl H. Jones & Co., 819 Thomas St. 
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> J. M. Hollingsworth has been made 
sales manager for District 1, comprising 
Dallas, Fort Worth and East Texas, of 
Lone Star Steel Company. R. R. Reed, 
sales representative, also has been as- 
signed to the district offices in the Repub- 
lic Bank Building. Hollingsworth attended 
Texas A&M and the University of Texas. 
He joined Lone Star’s sales department 
in 1949 and since that time has held var 
ious supervisory positions. 


>» George F. Clifford Jr., newly appointed 
sales manager of the Spinco division of 
Beckman Instruments, Inc., was formerly 
sales manager of International Equip- 
ment Company. Prior to his connection 
with International Equipment, Clifford 
was with the Pittsburgh Consolidation 
Coal Company, General Radio Company 
and the Crosby Steam Gage and Valve 
Company. His scholastic background in- 
cludes a BS in chemical engineering from 
Massachusetts Institute of Technology, 
mechanical engineering training at Texas 
A&M and business administration at both 
Carnegie Institute of Technology and Bos- 
ton University. 


> Earl N. Stone has been appointed sales 
engineer for Colorado, Utah, Western 
Kansas, Montana and Wyoming as well 
as the Farmington, New Mexico, area of 
Edward Valves, Inc., subsidiary of Rock- 
well Manufacturing Company. His head- 
quarters will be in Denver, Colorado. 
Stone is a graduate of the University of 
Oklahoma. Previously he was employed 
as a Sales engineer in the Denver area for 
Orbit Valve Company. 


> J. R. (Jim) Thrasher has been appointed 
sales representative in North Louisiana 
for Well Equipment Manufacturing Cor- 
poration, with headquarters in Shreve- 
port. He has had experience with Gulf 
Oil Company, Reed Roller Bit Company. 
and more recently represented National 
Tank Company in East Texas. 


> Ed Moses has been named sales and 
service representative in Odessa, Texas, 
for Sivalls Tanks, Inc. He joined the com- 
pany in February as a sales trainee. Moses 
is a graduate of Texas A&M College, 
where he received a bachelor’s degree in 
business and industrial management. 


> Jim Page, formerly sales manager in 
the Odessa, Texas, area for BrakeSol, 
Inc., has been transferred to Casper, 
Wyoming, and will serve the territory of 
Wyoming, Montana and the Dakotas. 
Buford Cranford, who formerly worked 
out of Casper, has been transferred to 
the home office in Oklahoma City, Okla- 
homa, as supervisor of sales engineers. 
M. F. “Frenchie” Howard recently joined 
the BrakeSol organization as a sales engi- 
neer and will headquarter at Lovington. 
New Mexico. 


> Julian M. Avery has been named di- 
rector of the product development divi- 
sion of Ethyl Corporation, succeeding 
William T. Hack, who has resigned. 
Avery, who previously had been an Ethy! 
consultant, joined the company as a tech- 
nical adviser in 1952. He will retain these 
duties in addition to his new position. 


> Martin H. Swanson and Frank D. 
Ahern have been named district construc- 
tion managers for Graver , Construction 
Company, Inc., for the Midwest, Swanson 
has taken charge of the district office and 
equipment yard maintained at Joliet. Illi- 
nois. In the East, Ahern heads the new 
district construction base at Edge Moor 
(Wilmington), Delaware. 
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D. C. Morgan H. J. Buttner 

» Donald C. Morgan, Chicago, Illinois, 
district sales manager of Rockwell Manu- 
facturing Company’s meter and valve 
division, has been named central regional 
sales manager with offices at Pittsburgh, 
Pennsylvania. Morgan, who joined Rock- 
well in 1930 as a sales engineer in the 
Chicago office, replaces Carl C. Moore, 
whose retirement has been announced. R. 
V. Burnette, gas sales supervisor for the 
central region, succeeds Morgan as Chi- 
cago district sales manager. A graduate 
of Ohio State University, Morgan as- 
sumed the Chicago district managership 
in 1952. Before joining Rockwell, he 
worked as a mine superintendent for the 
U. S. Gypsum Company and sales engi- 
neer for New Departure Manufacturing 
Company. Moore, who also joined Rock- 
well in 1930, served as general manager 
of the old Meter Parts Company of Co- 
lumbus, Ohio, a former Rockwell subsid- 
iary. He became Rockwell’s central re- 
gional manager in 1952. Burnette joined 
Rockwell’s sales staff in 1926 and was 
named gas sales supervisor for the central 
region in 1949. 


Trade Personals 


> H. J. Buttner has been appointed man- 
ager of engineering for the Le Roi divi- 
sion of Westinghouse Air Brake Com- 
pany. He has had nearly 25 years of engi- 
neering experience in the design and de- 
velopment of high-output internal com- 
bustion engines, including all phases of 
research, development and testing. He has 
also been responsible for creating a com- 
plete combustion research facility. Butt- 
ner has held engineering management 
positions with the Continental Motor Cor- 
poration, the Allison division of General 
Motors and the aircraft engine division of 
the Packard Motor Car Company. He 
received both his BS in mechanical engi- 
neering and master’s degree from Pur- 
due University and later was on the Pur- 
due faculty from 1946 to 1952. 





>» Al Seaman has been named to the post 
of territorial manager for the Oklahoma- 
Kansas area, with headquarters in Okla- 
homa City, for Oil Base, Inc. Seaman, as 
sales engineer, has been with the com- 
pany for six years. 


> John B. Childress has been appointed 
sales representative for Frontier Chemi- 
cal Company at Midland, Texas. Child- 
ress was associated for the past eight 
years with the Chemical Process Com- 
pany in various technical and sales engi- 
neering capacities, most recently as dis- 
trict sales manager for West Texas and 
New Mexico. He developed and patented 
a well treating solution (Mudsol) and a 
temporary plugging material (Formijel) 
used in treating oil and gas wells. An 
honor graduate of Southwestern (Texas) 
University, Childress received his master’s 
degree in chemistry from Georgia Tech. 








The Lufkin “Derrick'’ — designed by oil men — is 
the first choice for measuring casings in derricks 


Narrow rugged line assures 
easier, more accurate measurements 
. + « even in a high wind! 


2 [WFKIN “DERRICK” 


CHROME CLAD STEEL TAPE 





and many other oil field jobs. Here's why: 


Extra sturdy line — only %4” wide — reduces wind 
resistance to a minimum. 


Non-glare Chrome-Clad satin finish line — will not 
crack, chip, peel or corrode. 


Permanent jet black markings — bonded to steel — 
graduations extend to edge of line. 


Line is extra heavy weight — fully subdivided — 
*‘instantaneous"’ readings. 


Oversize drum increases winding speed. Long handle 
gives extra leverage, locks line at any point. 


Substantial, 4-arm frame has tape roller in each arm. 
Tape removable from frame. 


Improved pattern finger rings. Patented reinforcing 
strip prevents kinking and first end breakage. 


Oversize block hook with serrated edges is securely 
riveted to lip of detachable, swinging ring. 


In 100 ft., 150 ft. and 200 ft. lengths marked feet, 
10ths, and 100ths. 


BUY /UFKIN 


TAPES + RULES * PRECISION TOOLS 
FROM YOUR SUPPLY HOUSE 


THE LUFKIN RULE COMPANY 
Saginaw, Michigan ° Barrie, Ontario 
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Safer... 
Quicker .. . 
Pipeline Repairs 


Weld--Ends Permits Welding a 
Pipeline While Pumping Through It. 


Patented 


A pipeline safety welding cou- 
pling for crude oil, gas, gasoline, 
asphalt, steam, chemical process 
and other pipelines. WELD-- 
ENDS joins pipe securely so flow 
can be resumed immediately at 
full pressure. Welding can be 
performed while pipeline is in 
use days or weeks later. Sizes 
2” to 36”. 


Smith+-Clamp Permits Plugging 
and Welding Pit-Hole Leaks in a 
Pipeline While Pumping Through It. 


O/ 
A// CROSS SECTION OF 
7 PIPELINE AT LEAKING 
% 


i 


; 


17 PIT-HOLE SHOWING 

\ SMITH+CLAMP LEAK 
CONE PIN-POINTED 
dS, INTO THE LEAK / 


= — | Patented 


Smith+Clamp shuts off more 
easily, quickly and safely than 
ordinary clamps. Use on high 
and low pressure gas, gasoline, 
crude oil, water, steam, air, 
chemical process and other. pipe- 
lines. Sizes 1” to 30”. Combine 
with WELDPLATE when pipe re- 
inforcement is specified. 

Write today for complete infor- 
mation on these latest develop- 
ments in safer, quicker pipeline 
repairs: Weld-+-Ends and Smith 
+Clamp. 


The Pipe Line Development 
Company 


5700 Detroit Avenue Cleveland 2, Ohio 





To obtain more information on products advertised see page E-41 
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Trade Personals 


> F. D. (Drake) Parker, former manager 
of the chemical plants division of Blaw- 
Knox Company in Tulsa, Oklahoma, has 
been named vice president-engineering of 
Arthur G. McKee & Company’s petro- 








F. D. Parker H. G. Boucher 


leum division. At the same time, H. G. 
Boucher, formerly with the Shell Oil 
Company, has been named sales engineer 
in McKee’s petroleum division. He will 
make his headquarters in New York 
City. Parker was graduated from the Uni- 
versity of Michigan with a BS in chemi- 
cal engineering. A year later he received 
his Master of Science degree and shortly 
after that joined the Union Oil Company 
of California. Parker holds a number of 
patents, with others pending, in the petro- 
leum processing field and is the author of 
several articles on petroleum refining, 
technology and economics. Boucher was 
graduated from the University of Mis- 
souri with a BS in chemical engineering. 
Soon after graduation, he joined Shell 
Oil Company at its Wood River, Illinois, 
plant as a technical assistant. His most re- 
cent assignment with Shell was in the New 
York office as technical assistant. His 
most recent assignment with Shell was in 
the New York office as technical assistant. 
Leaving this company in 1954, Boucher 
joined C. F. Braun and Company in New 
York as district engineer engaged in sales 
work. 


> H..A. Huff Jr., welding specialist, Air 
Reduction Sales Company, New York 
City, has been appointed regional process 
representative for the Magnolia (south- 
west) region. His headquarters will be in 
Houston, Texas. Huff has been with Air 
Reduction since 1942 and has been closely 
associated with the welding industry for 
over 30 years. 


> Harold G. Harkrider has been named 
to the position of sales and service repre- 
sentative for Sivalls Tanks, Inc. in Odessa, 
Texas. Harkrider is a graduate of Texas 
A&M College. He joined Sivalls Tanks in 
March as a sales trainee following two 
years with the West Texas district of the 
production department of Phillips Pe- 
troleum Company. 


> John T. Robinson has been named sales 
manager of the products division of Greer 
Hydraulics, Inc. A mechanical engineer- 
ing graduate of Stevens Institute of Tech- 
nology, he formerly was a marketing con- 
sultant with McKinsey & Company and 
general sales manager of Wall Rope 
Works. 


> John Patrick Tansey is now manager of 
engineering sales for the industrial and 
marine divisions of J. A. Zurn Manufac- 
turing Company. He has held various 
Zurn sales and engineering positions since 
joining the organization in 1938. His most 
recent responsibility was the supervision 
of Zurn marketing activities in the Pitts- 
burgh, Pennsylvania, area. Tansey at- 
tended the Rochester Institute of Tech- 
nology and the University of Pittsburgh. 
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> George L. Abbott, president of The 
Garlock Packing Company since 1928 
and continuously associated with that 
company since 1911, has been elected 
chairman of the board and chief execu- 
tive officer. He is succeeded in the presi- 
dency by Robert M. Waples, who moves 
up from the executive vice presidency, 
which he has held since 1952. William M. 
Sheffeld, who has been assistant to the 
president since 1952, has been elected to a 
vice presidency. 


> William H. Davis Jr., formerly with 
Monsanto Chemical Company, has been 
named director of sales development of 
the Petro-Tex Chemical Corporation. He 
was graduated from Rice Institute with 
a degree in chemical engineering and did 
graduate study in business administration 
at the University of Texas. He was also 
formerly connected with Magnolia Pe- 
troleum Company. 





H. L. O'Brien 


> H. L. O’Brien has been appointed gen- 
eral sales manager of Chicago Steel Tank 
Company, division of U. S. Industries, 
Inc. He has both a bachelor’s and master’s 
degree from Purdue University and has 
received the ASME Pi Tau Sigma gold 
medal for “Outstanding Achievement 
Within 10 Years of Graduation.” 


>» Robert L. Allen has been made gen- 
eral sales manager for Fritz W. Glitsch & 
Sons, Inc. He has been successively man- 
ager of the firm’s Chicago, Illinois, Cleve- 
land, Ohio, and Houston, Texas, offices. 
A native of Tarentum, Pensylvania, Al- 
len attended Pennsylvania State Univer- 
sity. Allen was formerly employed by the 
Corey Steel Company in Cicero, Illinois. 


R. L. Allen 


> J. Nall Candler is the new vice presi- 
dent and plant manager of Morse Chain 
Company’s Detroit, Michigan, plant. He 
succeeds M. V. Durkin, who has retired. 
Prior to his appointment, Candler was 
vice president and assistant general man- 
ager, a position he has held since 1950. 
He joined Borg-Warner, of which Morse 
Chain Company is a unit, in 1940. A 
graduate of the University of Michigan, 
Candler received a BS in mechanical engi- 
neering in 1932. 


>» Gifford V. Leece, president of Gardner- 
Denver Company, has been elected chair- 
man of the executive committee to suc- 
ceed Ralph G. Gardner, who recently re- 
tired as treasurer and head of the execu- 
tive committee. Gardner continues as 
chairman of the company’s board of di- 
rectors and as a member of the executive 
committee. Alexander G. Lindquist, vice 
president and formerly secretary and 
comptroller, has been named treasurer 
and a member of the excutive committee. 
At the same time, Charles M. George, as- 
sistant to the president, was elected sec- 
retary of the company, and William H. 
Miller was named assistant treasurer. 
Leece, who first joined Gardner-Denver in 
1922, has been active in various phases of 
the company’s export division. 











> F. H. Hayes, vice president and dis: -ict 
manager of the Houston, Texas, terri! ory 
of Clark Bros. Company, has retired, «nd 
Ernest G. Hotez has succeeded him as §is- 
trict manager. Clark is one of the Dre: ser 


% 





E. G. Hotez F. H. Hayes 


Industries. Hayes had been associated 
with Clark since 1935, when he opened 
the Houston office. He plans to contiiue 
residing in Houston. Hotze’s career in the 
oil and gas industry began in 1935 at 
which time he joined Cities Service Oil 
Company in Oklahoma City, Oklahoma. 
In conjunction with work at Cities Serv- 
ice, he was graduated from Oklahoma 
University in 1940 with a BS in engineer- 
ing. In 1942, he joined Clark as a sales 
engineer and in 1952 was named assistant 
manager of the Houston district territory. 
Hotze is director of the executive commit- 
tee of the Southern Gas Association. 


> Don S. Rawlings Jr. has joined the engi- 
neering staff of Howe-Baker Corporation 
in Houston, Texas. He was graduated 
from the University of Texas with a de- 
gree in chemical engineering. Immediately 
after graduation, he went to work for 
Neches Butane Products Company, Port 
Neches, Texas, as a process engineer. 


> Fred J. Myers has been named district 
sales manager for Hammond Iron Works. 
with headquarters at the Warren, Pennsyl- 
vania offices. Myers has spent the last few 
years with Lukens Steel Company and be- 
fore that with Welding Engineers, Inc. 
He attended Pennsylvania State College. 
where he majored in engineering and 
metallurgy. 


H. C. Barten A. W. Bailey 


> Howard C. Barten has been named 
manager of Worthington Corporations 
gas transmission section of engine sales 
division. He is a graduate of the Univer- 
sity of Detroit, where he received a de- 
gree in mechanical engineering. He joined 
Worthington’s engine sales division 1n 
Buffalo in 1934. After a series of promo- 
tions, he was later made assistant to the 
manager of the engine sales division. 


> Alfred W. Bailey has been named man- 
ager of the recently opened New York 
City offices of Kieley and Mueller, Inc. 
Bailey, a native of New York City. has 
been associated with the application and 
sales of pressure and level control equip- 
ment since 1926. He will be assisted by 
John P. Healy, who has been with K‘cley 
and Mueller for the past five years. 
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and Equipment 








Valve Actuator. The Robotarm, a self- 
contained gas-operated double-acting ac- 
tuator for remote operations of plug 
valves and similar mechanisms, has been 
introduced by Bettis. Features of the new 





Robotarm are: Compact design allows 
full access to plug valves for lubrication 
and adjustments; only one gas operating 
line is required; gas pressure required is 
15 to 100 1b; indicator arm allows visual 
check of plug-valve opening position. 

The Bettis Corporation. 


Circle number (1) on reply card. 


Automatic Control Panels. Control 
panels for automatic operation of all types 
of equipment can be made to specification, 
either for original equipment application 
or on-the-job requirements. Typical ex- 
amples include use on process equipment, 
machine tools, microwave equipment, tex- 
tile and similar machinery, printing 
presses, sequence operations, warning 
panels, fuel flame control and load trans- 
fer. Panels are compactly built and fea- 
ture improved circuitry specifically de- 
signed to insure reliability. 

Industrial Control Panel Company. 


Circle number (2) on reply card. 


_ Adjustable Speed Drive. A precise, ad- 
justable speed drive for a wide field of ap- 
plications has been developed by Electric 
Machinery Mfg. Called “Ampli-Speed 
Drive,” the new unit can be coupled or 
belted to an existing motor to provide a 
speed control of plus-or-minus two per 
cent for fans, centrifugal pumps and com- 
pressors. It is also designed to handle con- 
stant torque loads such as mills, con- 
veyors, machine tools, etc. 
Electric Machinery Mfg. Company. 


Circle number (3) on reply card. 


Diesel Electric Sets. First of a com- 
pletely new line of diesel electric sets has 
been announced by Caterpillar. Each Cat 
Generator is now designed and built to 
match the Cat Engine powering it, which 
assures maximum dependability in a sim- 
ple, complete package. The new self-regu- 
late? power plants are extremely easy to 
install as no complicated switchgear or 
external voltage regulators are needed. 
The new units can be easily paralleled 
with: most generators of any type or make 
now in use. 

Caterpillar Tractor Company. 


Circle number (4) on reply card. 
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@ machinery 


For more information on items described 


here in brief, use the handy reply card 


Lightweight Portable Electric Plant. 
Onan Model 10S5AK is an extremely light- 
weight 1500-w, 60-cycle, a-c_ electric 
plant. It is offered in two versions: Model 
105AK-1P, equipped with tubular alumi- 
num carrying frame, and Model 105AK- 
1M, designed for stationary service. Units 
are highly suitable for both mobile and 
portable electric plant applications. 

D. W. Onan & Sons, Inc. 


Circle number (5) on reply card. 


Large-Size Ball Joints for Piping. Ball 
joints of a new design in 8-in., 10-in., and 
12-in. sizes are now being offered by 
Barco Manufacturing. Flanged-end and 
welding-end patterns may be ordered in 
all three sizes. Flanged-end joints are 
available with 150 or 300-lb flanges. 
Joints with welding ends are suitable for 
600 psi steam and operating temperatures 
up to 1000 F. 

Barco Manufacturing Company. 


Circle number (6) on reply card. 


Float Level Indicator. A hermetically 
ed float level indicator, weighing 
— 0.9 oz, for control or 
indication of levels 
of various liquids 
has been introduced 
by Revere. The F- 
8685 indicator has 
no exposed metal 
parts and may be 
used with solvents, 
oils, acids and other 
chemicals. Switch is 
actuated by perma- 
nent magnets im- 
bedded in the free 









float. 
Revere Corporation of America. 


Circle number (7) on reply card. 


Diesel-Powered Trucks. Nine diesel- 
powered International Trucks have been 
added to the highly specialized heavy-duty 
line manufactured by the motor truck di- 
vision of International Harvester. New 
diesel-powered models include four in the 
four-wheel International RD-220-H 
series, three in the six-wheel RDF-210-H 
series and two six-wheel, off-highway 
models — the RDF-214-H and RDF-230- 
H. They range in gross vehicle weight 
from 26,000 to 60,000 Ib. 

International Harvester Company. 


Circle number (8) on reply card. 


Self-Priming Valve Lubricant Gun. 
“Hypregun,” air operated lubricant gun, 
weighs only 39 Ib and operates on air 
pressures up to 150 psi. It is designed 
especially for large-scale valve lubricating 
in refineries, compressor stations, gaso- 
line plants, cycling plants, pipe lines and 
Christmas tree installations. Air motor 
and double piston construction provide 
self priming action, an outstanding fea- 
ture of the gun. Five-quart lubricant cans 
are loaded directly into the gun, eliminat- 
ing manual handling of lubricant. 

Rockwell Manufacturing Company. 


Circle number (9) on reply card. 
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High-Pressure Testing Valve. A high- 
pressure valve with a micrometer stem 
has been developed 
by High Pressure 
Equipment Com- 
pany. Perfected for 
bleeding and meter- 
ing-pressure letdown 
control, this Micro- 
Valve permits true 
micrometer control 
of all types of test- 
ing. 

Precision machine 
’ work on Micro- 
Valve permits touch 
control with know!l- 

; edge of exactness. 
One complete revolution of the handle 
only opens the valve .015 in. There is a 
positive stop at “0,” therefore, the valve 
cannot be thrown out of alignment or the 
seat ruined by over tightening. 

The Micro-Valve is manufactured in 
all types of materials including stainless 
steel, hastalloy and titanium for vacuum 
and pressures up to 60,000 psi. It is avail- 
able in a complete range of tubing sizes 
up to and including 9/16-in. 

High Pressure Equipment Company. 

Circle number (10) on reply card. 


Finished Bore Roller Chain Sprockets. 
Sprockets such as these that can be 
quickly installed without reworking have 
been introduced by Morse Chain. They 
are offered in Type B single widths. Made 
of high carbon steel, ready for hardening, 
they come in a wide range of popular 
sizes. Manufactured to conform with 
ASA specifications, the sprockets are in- 
terchangeable with all other standards, 
single-width, roller chain sprockets. 

Morse Chain Company. 


Circle number (11) on reply card. 


A Fibergas Reinforced Coupling. 
Known as “Electro-Stop,” this coupling is 
used where two dissimilar metals, finishes 
or soils cause corrosion due to electrolytic 
action. These couplings have a high burst 
and tensile strength, 200 psi with a safety 
factor of 5 to 1. Coupling is available 
in standard pipe sizes of % in. to 4 in 

Reinhold Engineering & Plastic Co. 


Circle number (12) on reply card. 


Hardfacing Paste. Hardfacing pastes 
that can be applied without special skill 
to impact a deposit of high hardness and 
excellent abrasion resistance has been de- 
veloped by Western Carbide. 

Hi-C 60 “Ruf-Nek” paste, available in 
tubes or jars, can be used on any metal 
where melting point is higher than that 
of the paste (1850 F). Using gas flame, 
it can be applied to metal of less than 
14-in. thickness. Surfaces treated with Hi- 
C 60 “Ruf-Nek” hardfacing paste are said 
to be able to withstand high-temperature 
applications that would soften or destroy 
the wearing properties of heat-treated sur- 
faces. 

Western Carbide Corporation. 


Circle number (13) on reply card. 
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New Equipment 


IN DRILLING AND 
PRODUCING ... 


Simultaneous Radiation Log for Tubing 
Completions. Demand for radiation log- 
ging service for completions through tub- 
ing has led to the development of a new 
line of small-diameter instruments for 
simultaneously recording gamma ray, 
neutron neutron, and collar logs on a sin- 
gle trip in the hole. 

PGAC’s new logging instruments for 
tubing completion service are now avail- 
able in three diameters: 111/16 in., 
1% in. and 2 in. (the latter for extremely 
high pressures). Thirteen feet in length, 
these instruments provide ruggedness and 
stability characteristics of PGAC’s regu- 
lar 3% in. OD simultaneous radiation in- 
struments. 

Perforating Guns Atlas Corporation. 


Circle number (14) on reply card. 





Plastic-Coated Wire Rope. Plastic- 
coated cable called “Plastic-Galvanized” 
or “Plastic-Stainless’”” has been an- 
nounced by Macwhyte. It is currently 
available in sizes 1/16 in. by % in. to 
Y% in. by % in. inclusive in strengths 
from 480 Ib to 7000 lb. Flexibility of the 
rope is not adversely affected by the plas- 
tice coating. It is resistant to most acids, 
bases, salts, oils and greases except hydro- 
fluoric acid and methyl ethyl ketone. 

Macwhyte Company. 


Circle number (15) on reply card. 


Compressor for Air Drilling. A line of 
heavy duty compressors for use in air 
drilling of oil and gas wells has been an- 
nounced by Cooper-Bessemer. Delivering 
up to 1500 psi air pressure, the new com- 
pressor can be operated from existing 
drilling unit draw works or powered by 
individual engine prime movers. 

Compressor is a package unit mounted 
on skids for ease in moving with the con- 
tractor’s drilling equipment. 

The Cooper-Bessemer Corporation. 


Circle number (16) on reply card. 


Completion Tool. A valve for well 
completions has been placed on the mar- 
ket that eliminates swabbing, allows per- 
foration without pressure on formation 
and permits well treatment through the 
valve. The CTI completion valve is 
adaptable to most types of production 
packers and opens when packer is set. 
With the pressure equalized, plug is 
knocked out with sinker bar. 

Completion Tools, Inc. 


Circle number (17) on reply card. 


Safety Device. New Deal Specialty 
Company has introduced a safety device 
to be placed over 
Shear relief valves. 
This safety device 
is called ‘‘Short 
Stop” because it is 
designed and built to 
catch the stem and/ 
or bonnet should 
any or either of 
these “let fly.” 

Short stop is made 
for 2-in. and 3-in. 
shear relief valves. 
It is designed to per- 
mit the valve-stem to 
move freely up and 
down when it is 
sheared, yet holds back the bonnet at all 
times. The device is held firmly in place 
with the electric weld chain. 

The New Deal Specialty Company, Inc. 


Circle number (18) on reply card. 
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High-pressure Well- 
head Equipment. Cam- 
eron Iron Works has de- 
veloped two new acces- 
sories for use with ex- 
tremely high-pressure 
wellhead connections 
ranging up to 15,000 lb 
working pressure, a 
Torque-Indicating Stud 
Bolt and a  Pressure- 
Energizing Seal Ring. 

Seal ring is a pressure 
energizing ring gasket 
that fits in the standard 
23-deg angle API 
groove. Somewhat taller 
than a standard API 
ring, it is reinforced by 
an internal web. During 
assembly, the ring first 
makes contact on the 
outer sides of the 
grooves and in its final 
position developes full 
bearing pressure on 
its OD. 

Since all forces due to 
internal pressure tend to expand the ring 
radially, pressure-sealing contact between 
ring and grooves is increased. This feature 
enables the ring to hold pressure even 








though the flanges may separate slightly 
under pressure. Under working condi- 
tions, flanges should not be allowed to 
“breathe”; therefore, particular attention 
must be given to make-up torques during 
field assembly. 

The stud bolt accurately indicates prop- 
er tension exerted on the bolt for a partic- 
ular application. As shown, the stud bolt 
is drilled through on center, and a rod 
is inserted in the bolt and welded at one 
end. The other end of the rod is ground 
so that a small section projects from the 
end of the stud. 

The stud bolt elongates under tension 
as the nuts are tightened. When the bolt 
is stretched to the proper amount of ten- 
sion, its end becomes flush with the end 
of the rod. This position can be accurately 
determined by feel, since the finger tips 
are sensitive within a thousandth of an 
inch to this type of flush pin arrange- 
ment. 

Cameron Iron Works, Inc. 


Circle number (19) on reply card. 


Whipstock Milling Cutters. Develop- 
ment of milling cutters utilizing a revolu- 
tionary new cutting principle and a new, 
super-hard carbide material called “Serv- 
coloy” has been anounced by Servco. Pri- 
mary advantage of the new tools is faster 
cutting. Use of these cutters requires no 
special drilling technique. They are ex- 
tremely rugged tools, built to stand up 
under the roughest treatment. They are 
available in various hole diameters. 

The Servco Company. 


Circle number (20) on reply card. 





Core Sniffer. Well Logging Equipme::: 
is now manufacturing the Wemco Co»: 
Sniffer, which is designed to detect g: 5 
accurately and quickly. It has the sens - 
tivity of a laboratory instrument with t! . 
ruggedness, light weight and ease of o 
eration needed at the well. Instant j 
terpretation of the indicator on tie 
Wemco Core Sniffer discloses the ai- 
sence or presence of minute units of gs 
in each core tested. 

Well Logging Equipment Manufacti:’- 
ing Company. 

Circle number (21) on reply card. 


Horizontal Treater. BS&B announces 
its Model HGT Horizontal Treater, which 
combines heating, settling and water re- 
moval in a single vessel for processing 
crude oil emulsions. Single-chamber de- 
sign provides increased water capacity up 
to 8000 bbl of water per day. Oil-water 
interface is controlled by an interfacial 
float that accurately controls the shallow 
interfaces encountered in horizontal 
treaters. Unusually large gas volumes can 
be handled by adding gas dome. 

Black, Sivalls & Bryson, Inc. 


Circle number (22) on reply card. 


IN REFINING... 


Constant Flow at Extreme High Pres- 
sure. The Model 155 constant rate of 
flow pump has been developed to pump 
with a continuous, smooth delivery of 
constant flow at high pressures. It has 
particular advantages for research labora- 
tories, process and manufacturing plants. 
Flow pump maintains a constant rate of 
flow regardless of discharge pressure and 
is capable of operating pressures up to 
10,000 psi. 

Exline Engineering Company. 

Circle number (23) on reply card. 


Surfactant. M. W. Kellogg has an- 
nounced development of a series of per- 
halogenated, monobasic carboxyl acids 
that will produce efficient emulsifying 
systems under the most corrosive, high- 
temperature conditions. According to 
Kellogg, these acids will meet the grow- 
ing need for newer types of surfactants 
that can be used efficiently with strong 
acids and oxidants. Derived from Chloro- 
trifluoroethylene, these KEL-F acids 
undergo reactions involving the carboxyl 
group. Metallic salts, esters, acid halides, 
alcohols, amides, nitriles and ketones 
have been prepared from them. 

The M. W. Kellogg Company. 


Circle number (24) on reply card. 


Seals For High Temperatures. A rotary 
mechanical seal especially designed for 
high-temperature 
service is announced 
by Durametallic. It 
is made for hand- 
ling hot oils or hot 
water at tempera- 
tures up to 800 F. 

Two adaptions of 
the seal are offered, 
Dura Seal Type 
RHU-unbalanced as- 
sembly and Dura 
Seal Type PHU-bal- 
anced assembly. 

Features of the 
new “hot seal” are 
simplicity of design and ease of instal- 
ling on new or. existing equipment. 

Durametallic Corporation. 


Circle number (25) on reply card 
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New Equipment 


Turbine Pump for Process and Lique- 
fied Gas Service. Pump, Type Z4, designed 
for cold process applications and for 
handling liquid ammonia, liquefied petro- 
leum gases and various chemicals has just 















Ever, Y Fak 





















been developed by the Aurora Pump di- . Pipe Too 
vision of New York Air Brake. 7 ESTED) 

The pump packing box has been elimi- individ - 
nated and is replaced by a mechanical iti” 
seal that is subject to suction pressure Shipmeny 






only» Pump end is separable from frame 
assembly, thus facilitating the use of 
special alloys for all parts in contact 
with the liquid being pumped. Pumps are 
available for capacities 5 to 60 GPM 
and heads 0 to 350 ft. 

Aurora Pump Division, The Néew York 
Air Brake Company. 


Circle number (26) on reply card. 



















Extra Fast... 


».,@asy...Ppipe reaming 
with this self-feeding 








IN PIPELINING... 






Metals Detector Works Over Salt 
Water. New Metal Detector (Model 
124), designed to work over salt water, 
distinguishes metals from black magnetic 
sand, has negligible ground pickup and is 
considered free from false detection ac- 
cording to Gardiner. 

Metal moves the meter needle to the 
right and headphone response increases 
in volume and in pitch. When black mag- 
netic sand is detected, needle moves to 
the left and sound in the headphones de- 
creases in pitch and volume. Lightweight 
(6'41b), compact design of instrument 
permits easy handling, longer searching 
periods with less fatigue. 

The Gardiner Electronics Company. 


Circle number (27) on reply card. 





























Spiral... turns into the work 
smoothly, no chatter. Famous rRitaip 
heat-treated cutting edges mean clean reaming, 
extra long service. Quick enlarging of 
conduit box outlets—and holes in sheet metal. 
More for your money—buy the 2-S at 
your Supply House. 






















Medium-Speed Engine. Worthington 
has introduced a new line of engines for 
pipe line, refining, and production applica- 
tions. The W 9 engine is four cycle, has 
9-in. bore and 11-in. stroke and is adapi- 
able to diesel, gas or dual fuel require- 
ments. Main feature is Jet Swirl cylinder 
design that causes improved mixing of 
fuel and air. Available in 6 and 8-cylinder 
units providing rates from 400 to 1400 
hp and operating speeds up to 1000 rpm. 
The Worthington Corporation. 


Circle number (28) on reply card. 
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Frequency-Diversity Microwave. 
Microwave equipment that provides maxi- 
mum circuit continuity has been an- 
nounced by Motorola communications 
and electronics division. Two simultane- 
ous beams at different frequencies are 
transmitted to a distant station. The same 
information is impressed on both beams, 
and the receiver automatically selects the 
better received signal. The equipment was 
developed for special applications requir- 
ins maximum possible reliability, such as 
traismission of automatic long-distance 
dia'ing signals in a commercial telephone 















j Work-Saver Pipe Teols 








- pve EE. = 
fotorola, Inc. | sii a Bi. 
Circle number (29) on reply card. The Ridge Tool Company « Elyria, Ohio « U.S.A. 
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Quick Connect-Disconnect Coupling. 
A new descriptive bulletin (No. 230) on 
the Quick Connect-Disconnect Hi-Flow 
Coupling is now available from Snap- 
Tite. 

This bulletin describes the Hi-Flow 
Coupling, its uses and construction. And 
to aid engineers, a fully detailed cut- 
away of the coupling is incorporated into 
the bulletin. Bulletin 230 also lists com- 
plete dimensions of all Hi-Flow Cou- 
pling parts and gives ordering informa- 
tion for spare parts as well as complete 
couplings. 

Snap-Tite, Inc. 

Circle number (30) on reply crd. 


Industrial Rubber Products. Specifica- 
tions and descriptions of sixty-eight 
different rubber hose for every industrial 
and agricultural use are presented in the 
new eight-page catalogue digest an- 
nounced by the industrial rubber division 
of Thermoid. 

Several of the hose types described 
are new additions to the Thermoid line 
and have only recently been added. 

In addition, the brochure contains data 
on nine types of conveyor belts, seven 
types of flat, power-transmission belting; 
multiple and fractional horsepower V- 
belts, chute lining, rubber sheet packing 
and industrial friction materials. Twenty- 
three cutaway photographs show hose, 
coupling and belt construction. 

The Thermoid Company. 


Circle number (31) on reply card. 


Small Forged Steel Valves. A new 
bulletin covering small Rockwell-built 
Edward forged steel valves has been 
published by Edward Valves. 

Bulletin 551, illustrates and gives de- 
tails on Edward forged steel stop, stop- 
check and needle valves for a variety of 
applications including steam power sta- 
tions, boiler piping, petroleum installa- 
tions, chemical and industrial plants and 
marine service. 

Edward Valves, Inc. 


Circle number (32) on reply card. 


Carburetion Equipment. A twelve-page 
brochure entitled “The Story of LP-Gas 
— The Ideal Motor Fuel” has been is- 
sued by Ensign. 

In this bulletin are found many illu- 
strations, charts, tank diagrams, installa- 
tion of carburetion equipment on fork 
lifts, tractors, ‘trucks, busses, etc. The 
general treatment given the text is edu- 
cational, dealing with the ABC’s of LP- 
Gas for internal combustion engines. 

Ensign Carburetor Company. 


Circle number (33) on reply card. 


Constant-Speed Belt Drive Selection. 
A 74-page booklet carrying multi-color 
tables for quick and easy selection of 
constant-speed “Texrope” V-belt drives 
has been released by Allis-Chalmers. 

Handbook features information on de- 
sign features, basic drive principles and 
technical data on sheaves as well as hints 


E-46 


@® brochures 


For more information on items described 


here in brief, use the handy reply card 
and circie the corresponding numbers 


for economical, safe and dependable op- 
eration of V-belt drives. 
Allis-Chalmers Manufacturing Com- 
pany. 
Circle number (34) on reply card. 


Diesel Directory. Booklet released by 
Cummins Engine Company is a directory 
of original equipment manufacturers who 
offer Cummins diesels as standard or 
optional power and is called the “Cum- 
mins Who’s Who.” It contains the name 
and address of the manufacturer plus a 
listing of his equipment and the corre- 
sponding diesel used. 

Cummins Engine Company, Inc. 


Circle number (35) on reply card. 


Welding Equipment. Uniflex division 
has announced availability of a new, two- 
color, 20-page catalogue on its welding 
equipment. 

Detailed tables have been provided to 
assist in the selection of welding cable 
in terms of adequate capacity for a 
given job, current flow and cable lengths. 

The catalogue also carries a depart- 
ment devoted to tips on reducing welding 
costs and an illustrated section on Uni- 
flex products. 

Uniflex Cable division, United Metal 
Craft Company. 


Circle number (36) on reply card. 


General-Purpose Centrifugal Pumps. 
A bulletin on the complete line of gen- 
eral-purpose centrifugal pumps has been 
announced by Ingersoll-Rand. These CRV 
cradle-mounted type pumps have capa- 
city ranges from 5 to 2800 gpm and 
pressure ranges from 10 to 525 ft total. 

Cameron Pump division, Ingersol- 
Rand Company. 


Circle number (37) on reply card. 


Rubber-Lined Valves. A 4-page con- 
densed bulletin has been made available 
by Darling Valve and Manufacturing 
and deals with the company’s hard-rub- 
ber lined gate and check valves for cor- 
rosive services. 

Bulletin contains tables giving the 
range of sizes available and complete 
dimensions for both rubber-lined gate 
valves and rubber-lined, horizontal-swing 
check valves. Also described is Darling’s 
fully revolving double-disc, parallel-seat, 
gate-valve principle, said to contribute 
extra life for these rubber-lined valves. 

Darling Valve and Manufacturing 
Company. 


Circle number (38) on reply card. 


General-Purpose Grease. Bulletin 101, 
a two-page, two-color bulletin that de- 
scribes in detail Molykote, Type BR2, a 
general-purpose grease with extreme 
bearing-pressure properties, has been 
published by Alpha Molykote. 

Molykote, Type BR2, is a lithium-base 
grease containing Molykote Méicrosize 
powder, and its ten outstanding qualities. 

The Alpha Molykote Corporation. 


Circle number (39) on reply card. 


@ bulletins 
@ catalogs 


Bellows-Type Expansion Joints and 
Hydropads. Cook Electric has issued a 
catalogue on bellows-type expansion 
joints and pressurized Hydropads. The 
36-page catalogue gives details of con- 
struction, specification and general ap- 
plication data for standard Magnilastic 
expansion points in various piping sys- 
tems. Considerable data are included on 
pressurized Hydropads for controlling 
pipe line surge. 

Cook Electric Company. 

Circle number (40) on reply card. 


IN DRILLING AND 
PRODUCING ... 


Acid Fracture. A new release of the 
Acidizer describes the Acid Petrofrac 
process introduced by Dowell. Descrip- 
tion is given of typical operation and the 
results obtained. 

Dowell, Inc. 


Circle number (41) on reply card. 


Drill Bits. A general catalogue covering 
the complete line of Hoffman “Oriented 
Diamond” Drill Bits has been released 
for distribution by Hoffman Bros. 

Here, for the first time, information on 
all Hoffman “Oriented” Bits has been in- 
corporated into one book. Especially de- 
signed for quick, easy location of impor- 
tant drill biti data, Hoffman’s new cata- 
logue lists sizes, setting charges, weights, 
uses, etc. for all standard bits. 

Another section of the book is also 
devoted to complete data on the new 
Miniature Prospecting Bits and to Lab- 
oratory Bits for specialized industrial use. 

Hoffman Bros. Drilling Company. 


Circle number (42) on reply card. 


Well Logging and Perforating. Per- 
forating Guns Atlas has issued a new 
catalogue that is now offered to those en- 
gaged in the oil industry. 

The illustrated catalogue contains the 
latest detailed data regarding uses and op- 
eration of the company’s well logging, 
perforating and many other specialized 
completion services and equipment. 

Perforating Guns Atlas Corporation. 


Circle number (43) on reply card. 


Slush Pump and Mud Circulation 
Problems. Slush pump and mud circula- 
tion problems are two major causes of rig 
downtime — yet many of the most com- 
mon mud-system troubles can be avoided 
with a little extra planning. 

Suction hook-ups, for example, can be 
arranged to provide economical mud cir- 
culation, minimize downtime and add to 
the life of fluid end parts. 

Tip Sheet No. 20 points out several 
ways to prevent unnecessary suction line 
problems and save money at the same 
time. 

The National Supply Company. 


Circle number (44) on reply card. 
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Plastic Pipe. Southwestern Plastic Pipe 
has announced completion of two cata- 
logue inserts covering their Kralastic and 
Tenite Plastic Pipe. The new literature 
gives specific technical information on oil 
field applications of both types of plastic 


ipe. 

The Kralastic catalogue includes infor- 
mation on Southwestern’s new “Pressure- 
Rated” Kralastic Pipe complete with stock 
sizes and “Pressure-Rated” groups. Both 
the Kralastic and Tenite brochures out- 
line chemical resistance and physical 
properties of each pipe along with tables 
and graphs of tensile strength vs tempera- 
ture, limitations, etc. 

Southwestern Plastic Pipe Company. 


Circle number (45) on reply card. 


Oil Field Tools. Guiberson has re- 
leased a number of data sheets on oil 
field equipment manufactured by the 
company. Included are data on casing 
swab rope sockets, drill pipe protectors, 
tubing blowout preventors, a 100-ton 
rated tubing block and gas-lift intermitter 
controls. 

The Guiberson Corporation. 


Circle number (46) on reply card. 


Specialized Tools and Services. McCul- 

lough Tool has issued a new 40-page, illu- 
strated general catalogue. This 1956 cata- 
logue contains a complete description of 
the entire line of specialized tools and 
services available to the oil industry. 
, Included are the most recent improve- 
ments in such tools as the M-3 Bullet 
Perforators, Glass Jet Perforators, One- 
Trip, Back-Off Service (Magna-Tector 
and String Shot), Jet Casing Cutters, Bot- 
tom-Hole Jet Cutters and Type “B” 
Bridge Plugs. The new Chemical Tubing 
Cutter with its applications is also in- 
cluded for the first time. 

A completely revised section gives the 
latest information on McCullough Radia- 
tion Well Logging Service with the highly 
sensitive McCullough Scintillation 
Counter. Also given is a description of the 
McCullough Isotope Injector for radio- 
isotope tracer work, the Scintillation Spec- 
trometer and the new Neutron Generator. 

Other tools described are Double-Act- 
ing Rotary Jars, Spears, Overshots, In- 
ternal and External Cutters, etc. 

McCullough Tool Company. 


Circle number (47) on reply card 


Mud Supplies and Services. Baroid has 
published a new catalogue on mud 
supplies and services. Included in the il- 
lustrated pamphlet are explanations of 
uses of the company’s various drilling 
mud products. 

Baroid Division, National Lead Com- 
pany. 

Circle number (48) on reply card. 


Cellular Glass Insulation. An 8-page 
catalog, “Foamglas, the Cellular Stay-Dry 
Insulation for Piping and Equipment,” 
has been published by Pittsburgh Corn- 
ing. The new booklet presents the physi- 
cal properties of the unique cellular glass 
insulation, sizes and shapes available and 
Suggested thicknesses required for tem- 
peratures ranging from —50 F to 800 F. 
Condensed recommended specifications 
and photographs of applications are in- 
cluded. 

Pittsburgh Corning Corporation. 


Circle number (49) on reply card. 


IN REFINING ... 


Mist Eliminators and Entrainment Sep- 
arators. Otto H. York Company an- 





nounces a new bulletin covering its wire- 
mesh entrainment separators and mist 
eliminators. 

Explained in the illustrated bulletin is 
how knitted wire-mesh separators effect 
clean separation between liquid and vapor 
in vacuum towers, distillation equipment, 
gas absorbers, flash towers, evaporators, 
scrubbers, knock-out drums, steam 
drums, gas filters and compressors. 

Also covered are York-Scheibel Liquid 
Extractors for laboratory, pilot plant and 
large-scale industrial use. Listed are seven 
extractions for which these columns are 
particularly suited, including features that 
adapt the columns for these applications. 

Concluding the bulletin is a section on 
York line separators for clean separation 
of all liquids from any vapor. Standard 
units are available for gas rates to 50,000 


Trade Literature 


cfh; custom-built separators are available 
for any capacity and operating condition. 
Otto H. York Company, Inc. 


Circle number (50) on reply card. 


Strip-Chart Recorders. A bulletin de- 
scribing the company’s line of 6-in. strip- 
chart recorders for pressure, liquid level, 
temperature, flow and mechanical mo- 
tion has been released by Bristol. 

The 12-page, two-color bulletin con- 
tains installation drawings showing meth- 
ods of applying the instruments to the 
different variables, as well as photographs 
of the various models and their features. 
Use of the recorder as a receiver for re- 
motely generated signals, either pneu- 
matic or electrical, is also described. 

The Bristol Company. 


Circle number (51) on reply card. 
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WISCONSIN-POWERED 


Variable Controlled 












sth 


Pumping Unit 


Sbeee ie cag SR 





This highly-mobile trailer-mounted pumping unit is powered by a 


~ 





VG4D Power Unit with a heavy-duty transmission having several 
speed ratios, reverse and neutral. The engine couples directly to a 
2” rotary pump with a capacity of 14 BPH @ 1,000 lbs. and 70 
BPH @ 400 lbs. While the picture above shows the unit testing a 
pipe line in Southern Oklahoma, it’s also widely used to pump 
crude oil of various viscosities inte pipe lines having a wide range 
of pressures. Does the unit deliver dependability? See what the 


operator says about its record. 





economical fuels. 


Model VG4D Power Unit 
(25 to 36 hp.) with 


Clutch Reduction. your equipment. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 
World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


“The performance is trouble-free,” he states. He 
also adds that this lightweight unit, “‘really gets 
the job done — no matter what the assignment.” 
...a typical opinion from a satisfied user. 

Wisconsin Heavy-Duty Air-Cooled Engines are available in a 
complete power range from 3 to 36 hp., in 4-cycle single 
cylinder, 2- and V-type 4-cylinder models. These engines can 


be equipped to operate on kerosene, butane, propane or 
casinghead gas, utilizing the most readily available and 


You can’t do better than specify ‘“‘WISCONSIN ENGINES" for 





WRITE T0 HARLEY SALES CO. 
619 SOUTH MAIN STREET @ TULSA, OKLAHOMA 
3420 McKINNEY AVENUE @ HOUSTON, TEXAS 

$0$ SOUTH MAIN STREET @ WICHITA, KANSAS 





Ol FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND Alt TYPES OF UTILITY UNITS 
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ACME’S HYDRAULIC) 
SHOCK-ABSORBING ... 





will catch a fish in a 


KEY SEAT or OFF BOTTOM 
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OKLAHOMA CIT 

Melrose 7-2426 

Healdton, Oklo. 
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43-1437 
BEND FISHING TOOL CO. 
Great Bend 7819 


Broadway 3-503 









CHAIN 
TONGS 


“Reversible,”’ “Standard” and ‘‘Ideal"’ types 
in all sizes. Jaws are drop forged from 
_ special steel, are carefully milled, heat 
treated, hardened and tested. The Handles 
are forged spring steel. The Chains are 
proof-tested to %4 catalog strength (1,200 
Ib. to 400,000 Ib.) “Reversible” Jaws give 
double jaw life. “Standard’’ Jaws have 
extra bearing on the handle and forged-in 
chain guides. The “Ideal’’ Tongs have V 

. shaped teeth for a sure grip on 
irregular shapes — fittings, etc. 









STRONG BROS. TOOL CO. 


: “The Tool Holder People” 
5231 W. ARMSTRONG AVENUE + CHICAGO 30, ILL. | 
a er 
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Trade Literature 


Metal Gate Valves. An illustrated cir- 
cular describing “Causul” Metal Gate 
Valves, designed for corrosive service, 
has been published by Lunkenheimer. 

Lunkenheimer “Causul” Metal Gate 
Valves are available in Bolted Bonnet or 
Lunkenheimer’s ‘“King-Clip”’ patterns, 
with screwed or flanged ends and in sizes 
ranging from % to 8 in. Lunkenheimer 
“Causul” Metal Gate Valves are said to 
have proved eminently successful for 
handling corrosive fluids in oil refineries 
and industrial establishments producing 
caustics, textiles, rayon, fertilizers, coke 
and paper. 

Lunkenheimer Company. 

Circle number (52) on reply card. 





IN PIPELINING... 


Two-Stage Pumps. Allis-Chalmers two- 
stage pumps for boiler-feed and other 
high-pressure applications are described 
in a new bulletin released by the com- 
pany. 

Available in close-coupled and frame- 
type construction in capacities to 300 
gpm at heads of from 300 to 550 ft at 
temperatures to 250 F, the pumps are 
suitable for boiler feed, humidifier, air 
conditioning, high head building, and 
mine service, as well as for gathering, 
loading and pipe line operations in the 
oil fields. 

The frame-type pump is designed for 
use with any kind of prime mover and for 
any type of drive with flexible or rigid 
coupling, hydraulic coupling or any other. 
Frames are available in grease-lubricated 
and oil-lubricated styles. The close- 
coupled “Electrifugal” pumps are built 









That BRAKESOL Will Work! 


Our Sales Engineers are available in all 
parts of the oil country to show what 
BRAKESOL will do for your particular 
Paraffin problem. We do not ask anyone 
to buy until they have been shown. Just 
contact your nearest Supply Store to 
arrange for a FREE field test. 


HOLDS PARAFFIN 
IN SUSPENSION 


from FORMATION to REFINERY 


BRAKESOL is ECONOM- 
ICAL, prevents or re- 
moves paraffin from the 
tubing, flow lines, tank 
bottoms and pipe lines. 
Effective on both asphalt 
and mixed base paraffin. 
BRAKESOL is SAFE and 
easy to use. Let us help 
you NOW! 
WRITE FOR FREE 

DESCRIPTIVE FOLDER 


@:}°9-1 43-10) Gam ie 


Box 9506 Okla. City, Okla. 
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mon shaft and supported by a rigid cast 


iron adapter. 
Allis-Chalmers 


pany. 


Manufacturing 


Com 
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Microwave Antennas. A new bulletin 
containing design data, applications an 


illustrations has been released on 


th 


Prodelin Parabolic Antenna. Antenna ji 


a broad-band dipole feed focused 


in ar 


expanded aluminum reflector assembly 


Prodelin, Inc. 


Circle number (54) on reply card. 


Five Fittings Developments. New 2! 
page manual provides detailed data on 
five Ladish fittings developments for pip: 
line and petroleum industry applications 

Numerous photographs, sketches and 
engineering drawings are utilized to dem 
onstrate graphically design advantages as 
well as savings in construction time and 


costs. 


Developments include: (1) 


Hot-Tap 


Reinforcing Tees for improved reinforce 
ment of horizontal or vertical pipe linc 


branch connections; (2) Multiple 


Outlet 


Headers with seamless outlets to simplify 
design and reduce installation costs in 
gate settings and suction and discharge 


manifolds; (3) 


Extra Long Radius EI- 


bows to facilitate pipe line cleaning op- 
erations and minimize loss in flow effi- 
ciency; (4) Pipe-Line Anchor Flanges to 
provide positive means for restricting 
pipe line movement and (5) streamline- 
design, Seamless Multiple-Outlet Headers 


to facilitate design, simplify and 
erection and improve efficiency of 
units. 

Ladish Company. 


F 


METALLIC PACKIN 





. utilizing a 
wide range of 
materials in the 
solving of normal 
or special operat- 











ing problems — 
where Metallic 
Packings are 
needed. 


France Makes Them! 















Write for Com- 
plete Information 


| 9926 Bustleton Ave., Philadelphia 15, a. 
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Trade Literature 


Four-Way Dual and Single Solenoid 
Valve. Complete description on a Four- 
Way Dual and Single Solenoid Valve is 
available in a new technical bulletin, 
V5003. The new Bulletin 8344 Solenoid 
Valves are designed for the safe and de- 
pendable control of double-acting pneu- 
matic or hydraulic cylinders. Fast acting, 
up to 850 cycles per minute, the valve 
will perform in air, gas, water or hydrau- 
lic fluid from 10 to 500 psi. Flow dia- 
grams of both the single and dual solen- 
oid valves are shown in color. 

Automatic Switch Company. 


Circle number (56) on reply card. 





How to Reduce Corrosion-Protection 
Costs. How to get greater coverage from 
protective coating at lower costs in safe- 
guarding pipe, pipe joints, fittings and 
couplings is described in a new brochure 
by Tapecoat. 

Brochure covers the complete story on 
Tapecoat-X, a new coal tar coating in 
tape form that is made with an extra 
thickness of coal tar to provide double- 
wrap protection from single-wrap appli- 
cation. Included in the booklet is a table 
of coverage that shows how the new prod- 
uct goes farther and reduces costs on time, 
labor and material. 

Tapecoat Company. 


Circle number (57) on reply card. 





Statement Required by the Act of August 24, 
1912, as Amended by the Acts of March 3, 
1933, and July 2, 1946 (Title 39, United States 
Code, Section 233) Showing the Ownership, 
Management, and Circulation of 


THE PETROLEUM ENGINEER 


Published Monthly, Semi-Monthly in July, at 
Dallas, Texas, for November 1, 1955. 


1. The names and addresses of the publisher, 
editor, and business managers are: 

Publisher: The Petroleum Engineer Publish- 
ing Company, P. O. Box 1589, Dallas, Texas. 

Editor-in-Chief: F. H. Love, P. O. Box 1589, 
Dallas, Texas. 

Business Manager: Joe B. Woods, P. O. Box 
1589, Dallas, Texas. 

2. The owner is: (If owned by a corporation, 
its name and address must be stated and also 
immediately thereunder the names and ad- 
dresses of stockholders owning or holding 1 per- 
cent or more of total amount of stock. If not 
owned by a corporation, the names and ad- 


‘dresses of the individual owners must be given. 


If owned by a partnership or other unincor- 
porated firm, its name and address, as well as 
that of each individual member, must be 
given.) 

American Security Life Insurance Company, 
Marshall, Texas. 

Fidelity National Life Insurance Company, 
403 South Akard, Dallas, Texas. 


3. The known bondholders, mortgagees, and 
other security holders owning or holding 1 per- 
cent or more of total amount of bonds, mort- 
gages, or other securities are: (If there are 
none, so state.) 

Reserve Life Insurance Company, 403 South 
Akard, Dallas, Texas. 

K. C. Selater, 6365 Camino de la Costa, La 
Jolla, California. 


4. Paragraphs 2 and 8 include, in cases where 
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the books of the company as trustee or in any 
other fiduciary relation, the names of the person 
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also the statement in the two paragraphs show 
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(Sealj Lillian H. Johnston 
Notary Public, Dallas County. 
(My commission expires June 1, 1957.) 





BEST...under pressure 





@ In high pressure steam lines... process liquid and gas 
piping...hydraulic fluid lines...wherever strong, tough 
pipe joints are needed, Watson Stillman Forged Steel Fit- 
tings provide a safety factor against costly piping failures. 
They resist pressure, heat, corrosion, shock and vibra- 
tion because they’re drop-forged of high quality steel to 
. produce a dense, tough, forged-fiber structure that can 
really take it. 







, Extra strength is built into W-S fittings in other ways 
too...such as the heavy reinforcing bands extending 
well beyond the threads or sockets. 


Protect your high pressure piping system with Watson- 
Stillman Forged Steel Fittings. Available in carbon, 
stainless and alloy steels, in Screw-End and Socket-Weld- 
» ing Types to meet your service requirements. Send today 

for Free Catalogs. 





Bulletin A3-50—Forged Steel Fittings 
Bulletin S-1-55—Stainless and Alloy Fittings 
Bulletin U-1—Forged Steel Unions 

Bulletin S-3-55—150 Ib. Stainless Fittings 


+30 
WATSON-STILLMAN FITTINGS DIVISION 


HK H. K. PORTER COMPANY, INC. 
rae Roselle, New Jersey 
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TANK ENGINEERS 
SOLVE CRUDE HEATING 
PROBLEMS IN LEDUC FIELD 





Instead of expensive boiler installations, many Canadian 
operators are turning to National Treaters to maintain 
crude pour point under extreme weather conditions. 
Temperatures as low as 60° below zero, inadequate 
water supplies, frequent shut-downs, oil loss through 
steam heat evaporation were the difficulties that led 
National engineers to a practical and economical 
solution. 


By re-designing piping hook-ups and circulation lines, 
by putting crude in at the bottom of the tanks and by 


NATIONAL 











SOUTH LEDUC—4’ x 271’ 
“YCP” 15# National 
Treater 


LEDUC—4 Hi-500 Bbl. Na- 
rilelarol im stolhi=te Msti-y-) i ela] <3 


16x20’ “YIWe 157 
National Treater 

1-2C, 2%2%x.13' 1254 
National Separator 


1 NC, 2'x 6’ 125# 
National Separator 





installing a National Treater instead of a boiler, all 
difficulties of maintaining pour poi:..* have been elimi- 
nated. Crude is circulated from tar':s through treaters. 
Unlike boilers, National Treaters require very little water. 


They can be shut down for several days without draining 
without fear of freeze-up. If a longer shut-down is 
necessary, water can be drained quickly. Refilling to 
go back into operation can be done easily and at a 
minimum cost. . 





